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(54) ENHANCER DNA BASE SEQUENCE OF MOULD AND ITS USE 

(57)Abstract: 

PURPOSE: To obtain the subject new base sequence having a specific base sequence, bond to Aspergillus 
oryzae-derived a-glucosidase gene promoter domain, and capable of efficiently producing useful proteins, 
peptides using mould as host 

CONSTITUTION: This new base sequence is a new enhancer DNA base sequence containing a sequence: 
-CGGNNATTTA- This base sequence is incorporated into the promoter domain of an a-glucosidase gene 
derived from mould such as Aspergillus oryzae and binds a marker gene suitable for selecting the 
transformants of the mould as host, a terminator and a DNA domain replicable by Escherichia coli, and 
then incorporated into the host to enable useful proteins and peptides to be produced in high efficiency. 
This enhancer DNA base sequence is obtained by isolating the a-glucosidase gene promoter and by 
conducting a retrieval of this base sequence by using a gene-analyzing software. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The enhancer DNA sequence containing array~CGGNNATTTA-. 
[Claim 2] The enhancer DNA sequence according to claim 1 whose NN is GC. 
[Claim 3] The enhancer DNA sequence containing array-CCAATCAGOGT- 
[Claim 4] The enhancer DNA sequence containing an array according to claim 1 or 3. 
[Claim 5] The enhancer DNA sequence according to claim 4 whose NN is GC. 

[Claim 6] The amelioration promoter characterized by introducing one or more enhancer DNA sequences 
according to claim 1 or 3 into the promoterregion which functions with mold. 

[Claim 7] The amelioration promoter according to claim 6 whose promoterregion is the promoterregion of 
the hydrolase gene of the mold origin, or a glycolytic pathway enzyme gene. 

[Claim 8] The amelioration promoter according to claim 6 whose promoterregion is the promoterregion of 
the alpha-glucosidase gene of the Aspergillus oryzae (Aspergillus oryzae) origin shown by array number:2, 
or promoterregion including the partial array. 

[Claim 9] The plasmid for a polypeptide manifestation in mold which has an amelioration promoter 

according to claim 6, has a suitable marker gene for selection of the transformant of host mold, has a 

terminator, and has the DNA field which can be reproduced with Escherichia coli. 

[Claim 10] The plasmid according to claim 9 whose marker gene is the nitrate reductase gene, the 

ornithine-carbamoyltransferase gene, tryptophan-synthase gene, or the aceto amidase gene of the mold 

origin. 

[Claim 1 1] The plasmid according to claim 9 whose marker gene is a nitrate reductase gene of the 
Aspergillus origin. 

[Claim 12] The plasmid according to claim 9 whose terminator is the terminator of the alpha-glucosidase 
gene of the Aspergillus oryzae origin shown by array number:3, or a terminator including the partial array. 
[Claim 13] The plasmid according to claim 9 which has DNA which carries out the code of the polypeptide 
between a promoter and a terminator. 

[Claim 14] The manufacturing method of the polypeptide which consists of introducing a plasmid according 
to claim 13 into mold, and cultivating the obtained transformant 



[Translation done.] 
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^ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the useful protein using an effective new 
enhancer DNA sequence, the promoter who introduced this, the plasmid for a manifestation 
including the promoter, and it, and a peptide manufacturing method, in order to produce 
useful protein and a peptide for mold efficiently as a host. 
[0002] 

[Description of the Prior Art] As a host of the useful protein by transgenics, Escherichia 
coli and yeast have so far been used mainly. However, in Escherichia coli, when different- 
species protein is made to high-discover, insoluble protein is not formed in a fungus body, 
or posttranslational modification, such as addition of a sugar chain characteristic of the 
protein of eukaryote, does not happen, but in order to obtain protein with activity, there is a 
fault of being accompanied not a little by difficulty. Moreover, in yeast, although addition of 
a sugar chain took place, it had the problem that a volume was low. 

[0003] On the other hand, mold carries out secretory production of various kinds of enzyme 
protein so much out of a fungus body. On the stock of the Aspergillus nigre used 
industrially, glucoamylase For example, 20g or more per 11. of culture medium. Moreover, 
since Aspergillus oryzae is also said to produce about 50g per kg of alpha-amylases by solid 
culture and Trichoderma reesei which is a cellulase production bacillus also has the enzyme 
productivity of this level It is expected that congener, of course, hides the possibility of high 
secretory production also about different-species protein. Moreover, there is much what is 
used for manufacture of brewing food or production of the enzyme for food processing like 
Aspergillus oryzae or Aspergillus nigre, such mold is estimated to be safe as a host in the 
various organs concerned (FDA), for example, U.S. Food and Drug Administration, and it is 
thought that the useful protein production by such mold is also easy to be approved. 
[0004] From such a point, mold has come to be reported to production of various protein as 
a host of gene engineering in recent years as Escherichia coli and a microorganism which 
replaces yeast, although the productive efficiency is regulated by various factors, such as 
disassembly of the protein by posttranslational modification, such as the amount of imprints 
by the promoter who uses it, translation effectiveness after an imprint, and sugar chain 
addition of the discovered protein, the copy number of a gene, and the host protease, when 
producing target protein by gene engineering, if there are not many amounts of imprints of 
purpose protein in the first place probably — the manifestation secretion more than the 
amount of imprints — it should also wish — there is nothing. Since how a powerful 
promoter is acquired from this viewpoint poses a big problem, various promoters are 
isolated also in mold and production of purpose protein is reported using these. The 
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. 368 (1987)] of the glucoamylas^^he of Aspergillus nigre, 
the promotor [Biotechnology, 6, and 1419 (1988)] of the alpha-amylase gene of Aspergillus 
oryzae, the promotor [Biotechnology, 7, and 596 (1989)] of the cello BIOHAIDORAZE gene 
of Trichoderma reesei, etc. are raised as the example of representation. 
[0005] However, the present condition is that the research on the gene engineering of mold 
is behind compared with other microorganisms, and the gene expression device about a 
promotor is hardly solved yet, but the example of a report has been increasing at last in the 
past several years. For example, the research on the catabolite inhibitor [Mol. Microbiol., 7, 
and 847-857 (1993)] related to negative manifestation control of the gene about use of a 
carbon source or the joint factor [Mol. Gen. Genet., 235, and 81 (1992)] of a COAAT array 
found out widely in the gene expression control region of eukaryote etc. is raised. 
Therefore, the attempt which depends for production of the useful protein by mold on a 
promoter's original manifestation control to be used, the present condition is choosing and 
using the promotor according to the purpose, improves a promotor s expression control 
force, and acquires a more useful promotor is not performed to current. Therefore, a 
promotor with more high usefulness not only can acquire, but without isolating a new high 
manifestation promotor, if a promotor s amelioration technique is offered, by improving the 
existing promotor, the promotor s manifestation control also becomes possible and the more 
efficient production of useful protein of it is attained. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention identifies, a 
promoter's analysis about manifestation control, for example, enhancer nucleic-acid base 
sequence, and is to solve the function of this enhancer sequence. Furthermore, a promotor 
is improved using this, the manifestation plasmid using this promotor is built, and it is in 
developing the protein manifestation system by carrying out the transformation of the mold 
using this plasmid. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this 
invention persons succeeded in the exclusion of a dependency to increase and the carbon 
source of a promotor s transcriptional activity by finding out the new enhancer nucleic-acid 
base sequence deeply concerned with forward expression control, as a result of inquiring 
wholeheartedly, isolating the promotor of the alpha-glucosidase gene (agdA) of Aspergillus 
oryzae and performing this promotor s detailed analysis, and introducing two or more these 
enhancer sequences into a promotor. Furthermore, the new manifestation plasmid for 
making useful protein and a peptide discover efficiently, using a nitrate reductase gene 
(niaD) as this amelioration promotor and a selective marker was built. Moreover, the 
transformation of the mold is carried out using this plasmid, and it succeeds in acquiring the 
transformant which has useful protein, for example, the highly productive strain of the 
alpha-glucosidase, or the productivity of arbitration, and came to complete this invention. 
[0008] Namely, this invention (1) The enhancer DNA sequence containing array- 
CGGNNATTTA-, (2) The enhancer DNA sequence given in (1) given NN is GC, (3) The 
enhancer DNA sequence containing array-CCAATGAGCGT-, (4) The enhancer DNA 
sequence containing an array (1) or given in (3), (5) The enhancer DNA sequence given in 
(4) given NN is GC, And (6) An enhancer DNA sequence (1) or given in (3) Amelioration 
promotor characterized by introducing one or more into the promoterregion which functions 
with mold (7) The hydrolase gene of the mold origin of promoterregion. Or the amelioration 
promotor given in (6) which is the promoterregion of a glycolytic pathway enzyme gene, (8) 
Promoterregion of the alpha-glucosidase gene of the Aspergillus oryzae (Aspergillus oryzae) 
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origin where promoterregion^Rhown by array number:2. Or the^j^lloration promotor given 
in (6) which is promoterregion including the partial array, And (9) Have an amelioration 
promotor given in (6) and it has a suitable marker gene for selection of the transformant of 
host mold. The plasmid for a polypeptide manifestation in mold which has a terminator and 
has the DNA field which can be reproduced with Escherichia coli, (10) The nitrate reductase 
gene of the mold origin of a marker gene, an ornithine-carbamoyltransferase gene. The 
plasmid given in (9) which is a tryptophan-synthase gene or the aceto amidase gene, (11) 
The plasmid given in (9) a given marker gene is a nitrate reductase gene of the Aspergillus 
origin, (12) The terminator of the alpha-glucosidase gene of the Aspergillus oryzae origin 
with which a terminator is shown by array number:3. Or the plasmid given in (9) which is a 
terminator including the partial array. (13) To the plasmid given in (9) which has DNA which 
carries out the code of the polypeptide between a promotor and a terminator, and a pan 
(14) Manufacturing method of the polypeptide which consists of introducing a plasmid given 
in (13) into mold, and cultivating the obtained transformant. It provides. In addition, N shows 
a nucleotide during a claim and an array given in a detailed description, in an adenine and T, 
a thymine and 0 express a cytosine and G expresses [ A ] a guanine. Moreover, in this 
specification, in these arrays, unless it does not demonstrate the enhancer function of this 
invention even if right-hand side is the array of hard flow although shown as a three-dash 
terminal side, and left-hand side refuses especially a five prime end side, both enhancer 
sequences shall be shown with this notation. Hereafter, this invention is explained in detail. 
[0009] First, the promotor of the alpha-glucosidase gene (agdA) of Aspergillus oryzae was 
isolated. That is, it was made from plasmid pTGF-1 [publication-number No. 62868 [ six to ]] 
containing an alpha-glucosidase gene, and in order to determine all the base sequences of 
the alpha-glucosidase gene (agdA) containing a promotor and a terminator, the delay SHON 
kit for kilo sequence (TAKARA SHUZO CO., LTD. make) was used, production of a delay 
SHON clone was performed, and the base sequence of these clones was determined with 
the dideoxy chain termination method. The promoterregion (array number: 2) from ail the 
determined base sequences, an alpha-glucosidase coding region (array number: 1), Gene- 
analysis software is used [ a terminator field (array number: 3) ] for retrieval of the 
enhancer nucleic-acid base sequence candidate of promoterregion after decision, 
respectively. The alpha-amylase gene of Aspergillus oryzae (amyB) 

[Biosci. Biotech. Biochem., 56, and 1849-1853 (1992)] Or it carried out by comparing with the 
promotor of a glucoamylase gene (glaA) [Curr.Genet, 22, and 85-91 (1992)]. 
[0010] In order to check the function of the enhancer candidate array found out as a result, 
subcloning of the promotor of an agdA gene and various delay SHON promoters ( drawing 
4 ) were built first. Next, in order to identify an enhancer sequence required for an agdA 
promoter's manifestation using the built various delay SHON promoters, the fusion gene 
which combined the beta-glucuronidase (GUS) gene (uidA) of the Escherichia coli as a 
reporter gene with these various delay SHON promoters was built, and the various plasmids 
for promotor activity measurement ( draw ing 2 ) which consist of this fusion gene, and an 
agdA terminator and the nitrate reductase gene (niaD) of Aspergillus oryzae as a selective 
marker were built. The transformation of the nitrate reductase deficit stock of Aspergillus 
oryzae is carried out using this plasmid by the well-known approach [Agric.Biol.Chem., 51, 
and 323-328 (1987)], the Southern analysis of the obtained transformant — carrying out — 
the inside to a host's niaD locus — homonous — 1 — it was copied and integrated and the 
transformant which can measure promotor activity correctly was chosen, without the 
position effect when being included in a chromosome, and being influenced of the copy 
number introduced. The enhancer sequence on an agdA promotor was identified by 
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se (GUS) activity of the these-d^^en transformant 
according to a well-known approach [Proc.NatLSci.USA, 83, and 8447-8451 (1986)]. 
[001 1] That is, when an enhancer sequence existed in the XhoI-EcoRV field on an agdA 
promoter, the enhancer candidate array was further included all over this field and deletion 
of this enhancer candidate array and array of that upstream and lower stream of a river was 
specifically carried out from the result shown in dra wing 4 , since the agdA delay SHON 
promotors' 6 and 7 activity decreased sharply, the array ( drawing 1 ) which is carrying out 
deletion by this delay SHON promoter identified being an enhancer nucleic-acid base 
sequence. That is, it came to offer the enhancer nucleic-acid base sequence including the 
DNA sequence unit B (5 -CGGGCATTTA-30 and the base sequence unit C (5 - 
GCAATCAGCGT-30. 

[0012] Furthermore, one DNA sequence unit E including the enhancer base sequences B 
and C ( drawing 1 ) was introduced into the agdA promoter, and since it was shown that the 
GUS activity of an agdA promoter including a total of two DNA sequence units E increases 
about 3 times ( drawing 5 ), it corroborated that this base sequence unit E had an enhancer 
function. 

[0013] Moreover, also when which array of array E (TC) which permuted 4 and 5 base eye 
by array E (AA) permuted by array-AA- which exists in an amyB promoter and a glaA 
promoter, or the base of ether arbitration, and array E (CG) was introduced from the five 
prime end of enhancer sequence B, it was shewn that promoter activity increases mere 
than twice ( drawing 5 ). 

[0014] From the above result, without specifying the base sequence of 4 and 5 base eye as 
-GO- from the five prime end of enhancer sequence B, even if it permuted by which base, it 
was checked that an enhancer operation is shown. That is, it was corroborated that the 
array A including fluctuation of a base sequence (5 -CGGNNATTTA-3') has an enhancer 
function. Like the above, the new enhancer nucleic-acid base sequence was offered. 
[001 5] Furthermore, amelioration of the promoter activity by this invention introducing the 
new enhancer nucleic-acid base sequence offered like **** into the promoter who 
functions with meld is offered. 

[0016] Although it will net be restricted especially if it functions in meld as a promoter who 
introduces an enhancer sequence, specifically, the promoter of glycolytic pathway enzyme 
genes, such as hydrolase genes, such as alpha-amylase, glucoamylase, the alpha- 
glucosidase, a protease, lipase, a cellulase, cello BIOHAIDORAZE, and the aceto amidase, 3- 
phespheglycerate kinase, a glyceraldehyde-3-phesphate dehydrogenase, and alcohol 
dehydrogenase, is mentioned. A suitable promoter can isolate from the gene of the alpha- 
amylase of an Aspergillus, glucoamylase, and the alpha-glucosidase. The promoter of the 
alpha-glucosidase gene of Aspergillus oryzae is mentioned more suitably. Although all the 
promoter s base sequences are shown by the array number 2, even if it is the partial array, 
as long as it has a function as a promoter in mold, they are included in this invention. 
[001 7] The induction to the promoter of this enhancer nucleic-acid base sequence will net 
be restricted especially if it is promoterregien. Moreover, as an introductory approach is the 
following, it can be performed. First, promoterregien to introduce is digested by two kinds of 
suitable restriction enzymes [A], and [B]. However, [A] uses the enzyme which produces a 
flush end. If there is nothing, the end of [A] will be flush~end~ized using a DNA branching kit 
(TAKARA SHUZO CO., LTD. make). Next, the fragment which includes an enhancer 
sequence using the primer which added the restriction enzyme site in order of [B] - [A], 
and the primer which does not add a restriction enzyme site from a five prime end is 
amplified by the PGR method. Thus, by inserting the amplified fragment in the promoter who 
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digested like ****, it is combined to a flush end site and a restr^^n enzyme B site, 
respectively. After association, although the restriction enzyme recognition site of a flush 
end site disappears, the site of [B] - [A] exists in another site. When introducing two or 
more enhancer sequences, it is finished by introducing the promoter introduced one piece 
by the restriction enzyme [A] and [B], and introducing an enhancer sequence one by one by 
the same approach after digestion and the following. Moreover, construction of a promoter 
with the transcriptional activity of arbitration is attained by the number of the enhancer 
sequence to introduce. Furthermore, as shown in drawing 6 as one concrete example, 
transcriptional activity not only increases the promoter of the alpha-glucosidase gene which 
introduced the enhancer sequence, but he did not receive a glucose repression, but it was 
improved by the promoter who is not influenced by the carbon source and who is constantly 
high-discovered. That is, it came to succeed also in amelioration of manifestation control of 
a promotor 

[0018] Furthermore, the new manifestation plasmid of this invention has the promotor who 
functions with the mold improved like ****, and a terminator, has a suitable marker gene for 
selection of a host's transformant, and has the DNA field which can be reproduced with 
Escherichia coli. 

[001 9] Although it will not be restricted especially if a terminator functions in mold, 
specifically, the terminator of the alpha-glucosidase gene of Aspergillus oryzae shown in the 
array number 3 or a terminator including the partial array is used more suitably. 
[0020] As a desirable selective marker, the gene of nitrate reductase (niaD), ornithine 
carbamoyltransferase (argB), the tryptophan synthase (trpC), and the aceto amidase (amdS) 
is mentioned. However, the stock which does not have a functional gene about the selected 
selective marker must be used for host mold. A more suitable selective marker gene is a 
nitrate reductase gene (niaD). When using a niaD gene as a selective marker, the niaD stock 
of the mold which has a deficit in a gene to this marker must be used as a host. This niaD 
variant is acquirable by the approach [Mol.Gen.Genet., 218, and 99-104 (1989)] of anchor 
escapements. By using this niaD gene as a selective marker, it becomes easy to acquire the 
transformant integrated by the niaD locus of a host's chromosome homonous. That is, since 
the effect of the manifestation by the location integrated is eliminated, the manifestation of 
useful protein made into the purpose is [ only being specified to the copy number 
integrated, and ]. Therefore, it becomes acquirable [ a transformant with the productive 
capacity of not only the product from Takao of useful protein but arbitration ] by 
investigating control of the introductory number of the enhancer sequence to the promotor 
of the manifestation plasmid of this invention, and the copy number of the transformant 
chosen by the niaD gene by Southern analysis. Furthermore, for [Mol.Gen.Genet., 218, and 
99-104] (1989) the reason which have a function by much mold, for example, Aspergillus 
nigre, Aspergillus NIDORANSU, PENISHIRYUUMU chrysoprase GENAMU, etc., an 
Aspergillus, for example, the niaD gene of Aspergillus oryzae, can use various mold as a 
host. 

[0021] Construction of this plasmid can be performed by [ as being the following ]. The niaD 
gene started with the suitable restriction enzyme is inserted in an Escherichia coli vector, 
for example, the multi-cloning site of pUC1 18, from the plasmid pSTA14 containing a niaD 
gene [Mol.Gen.Genet., 218, and 99-104 (1989)]. Next, the terminator field to be used is 
started with a suitable restriction enzyme, or it amplifies by the PGR method, and inserts in 
the above-mentioned plasmid. The promotor who introduced the enhancer sequence built 
by the above-mentioned approach into the obtained plasmid is started with a suitable 
restriction enzyme, and it inserts in a terminator field adjacently. Thus, a manifestation 
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plasmid can be built. Furtherrrrore, the plasmids pNAG136 and p^pi142 built in the 
procedure shown in drawing 8 as a concrete example are mentioned. These plasmids are 
the purposes which increase the restriction enzyme site which can be used when inserting 
the DNA fragment which carries out the code of the protein of the that it should be made 
discovered purpose between a promoter and a terminator, and have introduced eight kinds 
of restriction enzyme recognition sites. 

[0022] This invention also indicates the approach of manufacturing mold for the useful 
protein or the peptide made into the purpose as a host further. This is finished by the 
following step. First, the suitable restriction enzyme site for the initiation codon upstream 
and the termination codon lower stream of a river of DNA which carry out the code of the 
purpose protein is introduced, respectively by the site-specific mutation method 
[Proc.Natl.Sci.USA, 82. and 488 (1985)] or the PGR method, and the DNA fragment which 
has these restriction enzyme sites in both ends is inserted in the manifestation plasmid 136, 
for example, pNAG, or pNAG142. Or when the terminator of the gene of purpose protein 
functions with mold, it is also possible to prepare a DNA fragment including a proteinic 
coding region and a proteinic terminator field by the same approach, and to connect it with 
a promotor. Thus, the transformation of the mold which has a deficit in a gene to the 
selective marker included in this vector is carried out using the obtained transformation 
vector by the well-known approach [Agric.Biol.Chem., 51. and 323-328 (1987)]. Next, this 
transformant is cultivated by the suitable culture medium and the culture condition after 
acquiring the transformant which can be grown by the selective medium to a selective 
marker, and the target protein is made to produce, an approach with suitable protein to 
have been produced — quality — a quantum is carried out and isolation and purification of 
are done if needed. 
[0023] 

[Example] Hereafter, although an example explains this invention concretely, the example of 
this invention is not restricted to these. In addition, the reaction condition of these enzymes 
followed the description with which the restriction enzyme used by this example and the 
other enzymes for genetic manipulations are attached using the product of TAKARA 
SHUZO or Toyobo at the time of product purchase. 

[0024] example 1 the alpha-glucosidase — a gene — promoterregion — a terminator — a 
field — identification — a base sequence — Aspergillus oryzae ~ RIB — 40 — a share — 
the alpha-glucosidase — a gene — containing — 7.0 — kbs — PstI — a part — having 
inserted — a plasmid — pTGF - one — [ — JP,6-62868.A — ] — an ingredient — having 
used . 

[0025] First, after acquiring the Seal fragment of S.Okbs containing the alpha-glucosidase 
from pTGF-1 and adding an EcoRI linker to this fragment, in order to determine all the base 
sequences of an alpha-glucosidase gene using plasmid pTGS-1 which inserted in the EcoRI 
part of a plasmid pUC1 18 in forward and reverse both directions, and was obtained, 
respectively, and pTGS-2, the delay SHON kit for kilo sequence (TAKARA SHUZO CO., 
LTD. make) was used, and creation of a delay SHON clone was performed. pTGS-1 or 
pTGS-2 were cut by Smal and PstI, after digestion by Exonuclease III, flush-end-izing by 
mung bean nuclease, and the end restoration by Klenow fragment, ligation was carried out 
and, specifically, each chain length's delay SHON plasmid was created. The single stranded 
DNA was prepared from these delay SHON plasmids, and the base sequence was 
determined using automatic sequencer 370A (applied biotechnology systems company 
make) with the dideoxy chain termination method [Proc.Natl.Acad.Sci.USA, 74, and 5463- 
5467 (1977)]. Three arrays which it is checked that the coding region of an alpha- 
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array, and are in agreement with [consensus sequence ["The structure and organization of 
nuclear genes of filamentous fungi" IRL Press of JP, 6-62868, A] and the intron in mold, 
Oxford, and pp 93-139 (1987)] were found out. From the above result, all the base 
sequences containing the coding region of the alpha-glucosidase gene which consists of 
985 amino acid shown in the array number 1 were determined. 

[0026] Next, in order to determine the base sequence of upstream promoterregion further 
from the Seal part which exists in 5' side upstream, the 1.5 kb Pstl-Sall fragment of pTGF- 
1[JP,6-62868,A] was inserted in PstI of a plasmid pUC1 18 or the multi-cloning part of 
pUC1 19, and a Sail part. The single stranded DNA was prepared from the plasmid, and the 
base sequence was determined using the automatic sequencer with the djdeoxy chain 
termination method like the time of a delay SHON plasmid. The base sequence of the 
promoterregion of 720bp(s) shown in the array number 2 from the above result was 
determined. 

[0027] Moreover, from the termination codon (TGA) of an alpha-glucosidase gene, die 
length sufficient in the 5.0kb Seal fragment determined by the delay SHON plasmid is 
contained, and the base sequence of the terminator field of 3' lower stream of a river shows 
the base sequence of the terminator field of 840bp(s) from termination to the array number 
3. 

[0028] Example 2 In order to identify the strange enhancer sequence which exists all over 
the promoterregion of a new enhancer candidate's retrieval alpha-glucosidase gene (agdA), 
first, DNASIS gene-analysis software (Hitachi Software Engineering Co., Ltd. make) was 
used, and homology retrieval of a promoter was performed, the promoter 
[Biosci.Biotech.Biochem., 56, 1849-1853 (1992)] of the alpha-amylase gene (amyB) of 
Aspergillus oryzae by whom a high manifestation and high-secreting are generally known — 
or The place compared with the promoter [Curr.Genet., 22, and 85-91 (1992)] of a 
glucoamylase gene (glaA), Although the homology as the whole promoterregion showed the 
promoter of amyB, the promoter of 51% and glaA, and 52% of homology, the high field of 
especially a homology was net found, then — next, when the promoter of agdA was divided 
per 20-50bp and more detailed homology retrieval was carried out, the array shown in 
drawm^^^^^^ (5 -CGGGCTAAAT-30 and the array (5 -CGGAAATTTA-30 of a high homology 
were discovered by the amyB promoter and the glaA promotor. Moreover, it was checked 
that two well-known fields RegienI and II [Curr.Genet., 22, and 85-91 (1992)] saved in 
common by the amyB promoter and the glaA promoter in this process exist in agdA 
promoterregion. 

[0029] Example 3 In order to identify the existence or the other enhancer part of the 
enhancer operation of an array (5'-CGGGCTAAAT-30 found in construction homology 
retrieval of an alpha-glucosidase gene promotor s subcloning and various delay SHON 
promoters, the PGR method was used and an agdA promotor s subcloning was performed. 
[0030] As an upper primer which added the PstI site in order to amplify 702bp(s) of the 
agdA promoters existence locations 17-718 shewn in the array number 2, he is 5SP. : As a 
down-stream primer which added the 5 -GGCTGCAGTCATGGCACCAOTAGAGATG-3' Sail 
site, it is 3ASP. : 5 -CCGTCGACCGTGGTCGGCCAAGTTGATT-3* was compounded using 
DNA synthesis machine model 391 PCR-MATE (applied biotechnology systems company 
make). The plasmid pAGPl ( drawing 1 ) which acquires an agdA promoter's PstI~SalI 
fragment, inserts this fragment in the multi-cloning site of pUC1 18, and contains an agdA 
promoter by thermal SAIKURA (PerkinElmer Japan Co., Ltd. make) was acquired using 
plasmid pTGF-1 as above-mentioned two primers and templates. 
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[0031] Next, the various del^^HON promotors of agdA as sho^Jj^awing 4 using this 
pAGPI were built. After digesting pAGP1 by PstI and EcoT14I. specifically, the about 3.8 kb 
PstI~EcoT14I fragments which covered over agarose electrophoresis 0.8% and were 
separated were collected using the GeneClean kit (product made from 101 companies of 
biotechnology). The plasmid pAGP2 including the agdA delay SHON promoter 2 (P-agdA2) 
was acquired by carrying out self ligation of this fragment after flush-end-izing using a DNA 
branching kit (TAKARA SHUZO CO., LTD. make). Hereafter, after carrying out duplex 
digestion of pAGPI by PstI, Xhol, EcoRV, or Fbal, the agdA delay SHON promotors 3 and 4, 
the plasmid 3 and pAGP 4 containing 5, or 5 was acquired by the same approach, 
respectively. 

[0032] The agdA delay SHON promoter 6 (P-agdA6) who made the amyB promoter found 
as a result of homology retrieval and the glaA promotor do deletion only of homology's high 
base sequence (5 -CGGGCTAAAT-3') acquired using the combination PGR method 
["PGRTechnology", Stocton Press, New York, and pp.61-70 (1989)]. the internal upstream 
primer which specifically carried out deletion of the high homology array first — carrying 
out 5ISP: 5 ~ -GCGTGGTGTGGGGGGATGGACCAATGAGC-3' ~ the same — as an 
internal down-stream primer — 3IASP: 5 -CATGCCCCGACACGACGCTTGAGGGGTGA-3' 
was compounded. 

[0033] Next, the PGR product 1 was amplified using upper primer 5SP and internal down- 
stream primer 3IASP which were compounded at the time of an agdA promotor s subcloning, 
and, similarly the PGR product 2 was amplified using internal upstream primer 5ISP and 
down-stream primer 3ASP. The acquired PGR products 1 and 2 were mixed, it considered 
as the template, and the 3rd PGR reaction was performed in the following reaction solution 
using Gene AmpTM kit (PerkinElmer Japan Go., Ltd. make) using upper primer 5SP and 
down-stream primer 3ASP. 

H20 A 70.5microl10x reaction solution lOmicroldNTP mix (1 25mM) 16microl upstream 
primer 5SP (0.1 mM) Imicrol down-stream primer 3ASP (0.1 mM) The ImicrolPGR product 1 
The 1microl(5-100ng) PGR product 2 lmicrol(5-100ng) AmplitaqTMDNA polymerase 
O.Smicrol reaction condition is ->(94-degree-G, 0.5 minutes) (55-degree-G, 1 minute) 
(72 degrees G, 2 minutes), and is 25 cycle After collecting the reaction solutions 

after PGR magnification by ethanol precipitation after phenol chloroform processing and 
processing them by PstI and Sail, agarose electrophoresis was presented with them 0.8%, 
and they isolated and refined the agdA delay SHON promotor 6 (P-agdA6). The plasmid 
pAGP6 which inserts in pUG118 which processed this delay SHON promotor by PstI and 
Sail, and contains P-agdA6 was acquired. 

[0034] The agdA delay SHON promotor 7 (P-agdA7) of homology's high base sequence as 
shown in dra^^ who did deletion only of the upstream region 1 to the downstream region 
3 immediately, or 8 (P-agdA8) was acquired using the same combination PGR method, 
respectively, it inserted in PstI and pUG1 18 which carried out Sail processing, respectively, 
and pAGP7 or pAGP8 was acquired. Moreover, the delay SHON promotor who got by the 
combination PGR method checked that the target array was carrying out deletion by 
investigating a base sequence with a dideoxy chain termination method. 
[0035] Example 4 In order to identify an enhancer sequence required for an agdA 
promotor s manifestation using the various agdA delay SHON promotors by whom 
construction construction of the plasmid for promotor activity measurement was done, the 
plasmid pNAGT4 ( drawing 2 ) for promotor activity measurement which consists of an agdA 
terminator, a nitrate reductase gene (niaD) of Aspergillus oryzae as a selective marker, and 
a beta-glucuronidase (GUS) gene (uidA) of the Escherichia coli (E.coli) as a reporter gene 
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was built. 

[0036] First, agarose electrophoresis was presented with the plasmid pSTA14 
[Mol.Gen. Genet, 218, and 99~104 (1989)] containing a nitrate reductase gene (niaD) 0.8% 
after digestion by Xhol and Hindlll, and the Xhol-Hindlll fragment of 4.4kbs containing niaD 
was isolated and refined. After flush-end-izing this fragment using a DNA branching kit 
(TAKARA SHUZO CO., LTD. make), it inserted in pUG118 similarly flush-end~ization- 
processed after EcoRI processing, and pNRIO was obtained. 

[0037] Next, in order to insert a beta-glucuronidase (GUS) gene (uidA) in pNR10 It digests 
to the Smal site of 5' upstream of the GUS gene of pBI221 [Proc.Natl.Acad.Sci.USA, 83, and 
8447-8451 (1986)]. After attaching and carrying out self ligation of the Sail linker to this 
next, to the Sad site of 3' lower stream of a river, after digestion, it flush-end-ized, the 
Xbal linker was attached, self ligation was carried out similarly, and pBI221'-SX was 
obtained. After using agarose electrophoresis and isolating and refining similarly the Sail- 
Xbal fragment of about 1.9 kbs which contain a GUS gene from this pBI221-SX, it was 
inserted in Sail of the multi-cloning site of pNRIO, and a Xbal site, and the plasmid pNRGI 
was obtained. 

[0038] In order to insert the terminator (T-agdA) of an alpha-glucosidase gene (agdA) in 
this pNRGI, the terminator was first acquired by the PGR method. As an upper primer 
which added the Xbal site in order to amplify 830bp(s) of the agdA terminator's shown in 
array number 3 existence locations 8-837, it is 5TSP. : As a down-stream primer which 
added the 5'-CCTCTAGAAGCGTAACAGGATAGCCTAG-3' Smal site, it is 3TASP. : 5 - 
GGCCCGGGAGTAACCCATTCCCGGTTCT-3' was compounded using DNA synthesis 
machine model 391 POR-MATE (applied biotechnology systems company make). The Xbal- 
Smal fragment of an agdA terminator was acquired by thermal SAIKURA (PerkinElmer 
Japan Co., Ltd. make), using plasmid pTGF-1 as the two above-mentioned primers and 
templates. This fragment was inserted in Xbal and pNRGI which carried out Smal digestion, 
and the plasmid pNAGT4 for promoter activity measurement was obtained. 
[0039] Example 5 The transformant of Aspergillus oryzae was acquired using the plasmid 
which inserted various agdA delay SHON promoters in pNAGT4 obtained as acquisition 
above-mentioned [ of a transformant ], and was obtained. 

[0040] First, pAGP 2, 3, 4, and 5 isolated and refined the Sall-Nael fragment which contains 
a delay SHON promoter after digestion using agarose electrophoresis by Sail and Nael 
among plasmids including the various above-mentioned agdA delay SHON promoters. 
Moreover, the Sall-PstI fragment including a delay SHON promoter was similarly isolated 
and refined from pAGP 1 , 6, 7, and 8 processed by Sail and PstL 
[0041] Next, eight kinds of plasmids of pNAGG 1-1 to pNAGG 1-8 were obtained by 
introducing into pNAGT4 each delay SHON promoter fragment corresponding to the 
restriction enzyme which used pNAGT4 after isolating and refining Sail, Nael digestion or 
Sail, and pNAGT4 that carried out PstI digestion and was similarly processed with each 
restriction enzyme, respectively. The example is shown in draw ing 2 . 
[0042] Next, the transformation of Aspergillus oryzae by the plasmid of pNAGGI series 
obtained above was performed. After carrying out shaking culture of 30 degrees C of 14 
shares of nitrate reductase deficit stocks of Aspergillus oryzae (niaD-</SUP», for example, 
the niaD. [MoLGen.Genet.. 218, and 99-104 (1989)] for three days by the dextrin peptone 
medium (2% a dextrin and 1% the poly peptone, 0.5% KH2P04, 0.05% MgS04.7H20), sterilized 
water washed the obtained fungus body. This fungus body was suspended in the cell wall 
solution [lOmM phosphate buffer solution, pH 6.0. 0.8M NaCI. and 20mg/ml YATARAZE 
(TAKARA SHUZO CO., LTD. make)], and 30 degrees C was protoplast-ized by shaking 
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gently for 2 to 3 hours. The fflmgus body which remains by filteri^^he obtained protoplast 
with a glass filter was removed, 
[0043] Next, preparation and the transformation of a competent eel are performed using 
this protoplast by Gomi's and others approach [Agric.Biol.Chem. and 51,323~328 (1987)]. 
the culture medium which contains a nitric acid as a single nitrogen source, for example, 
Czapek-Dox agar, (it KCI(s) 0.2% NaN03 and 0.1% K2HP04 ~ 0.05%) 0.05% MgS04.7H20 
and 2% A total of a glucose and every 1 2 shares each per each plasmid of 96 shares of 
transformants which can be grown by pH 5.5] was acquired. 

[0044] example 6 the Southern analysis of various delay SHON promoters' beta- 
glucuronidase activity profit **** various transformants — carrying out — from the inside - 
- homonous — 1 — the stock copied and integrated was chosen and beta~-glucuronidase 
(GUS) activity was measured. 

[0045] First, Chromosome DNA was prepared in order to perform Southern analysis. 
Conidium 1 platinum loop of a transformant was inoculated into 100ml (2% a dextrin and 1% 
the poly peptone, 0.5% KH2P04, 0.1% NaN03, 0.05% MgS04.7H20) of dextrin peptone media, 
for 30 degrees C and three days, after shaking culture, the obtained fungus bodies were 
collected with 30 1 glass filter, and sterilized water washed. After the filter paper removed 
the moisture of this fungus body, it mashed in liquid nitrogen using the mortar beforehand 
cooled at -80 degrees 0. After suspending this fungus body debris in TE solution (10 mM 
Tris-HOL, 1 mM EDTA, pH 8.0), 37 degrees O (0.5% SDS, 50mM EDTA) of bacteriolysis 
solutions were left for 30 minutes after churning equivalence, in addition gently. Supernatant 
liquid was acquired for the obtained lysate after cooling centrifugal separation for 3000rpm 
and 20 minutes. After processing the supernatant liquid twice with equivalent phenol 
chloroform mixed liquor and removing the protein with which are contaminated, the cold 
ethanol of ** was added 2.5 times and DNA was settled. This precipitate was gently 
dissolved in TE solution containing 0.1 mg [/ml ] RNase, and 30 degrees 0 reacted for 30 
minutes. After carrying out phenol chloroform processing of this solution, the cold ethanol 
of ** was added 2.5 times and the produced chromosome DNA was rolled round with 
Pasteur pipette. It dissolved in TE solution after drying rolled-round DNA, and the 
chromosome DNA solution was prepared. After after digestion and agarose electrophoresis 
having separated by Sail and carrying out the blot of the obtained chromosome DNA to the 
nylon membrane (Amersham make) N, for example, high bond. Southern analysis was 
performed by using a plasmid pUG1 18 as a probe. At this time, labeling of a probe and 
detection of a signal were performed using ECL random prime DNA labeling and a detection 
system (Amersham make). Consequently, two kinds of patterns in case it hybridizes also 
from 1 1.Okbs equivalent to the size of a plasmid to 10.6kbs in addition to detection of the 
single band of 9.3kbs to 8.9kbs depending on each delay SHON promoter's size contained in 
the plasmid used for the transformation or this single band and a total of two bands are 
detected existed. As this result is shown in dra wi ng 3 , in the case of one band, it means 
being integrated by 2 or more ******s and a host's niaD locus homonous in the case of one 
copy and two bands. 

[0046] When the niaD gene is included as a selective marker gene and carries out a 
transformation by this selective marker independent, the plasmid used for the 
transformation [Mol. Gen. Genet., 218, and 99-104] which are integrated homonous by high 
frequency (1989), although things are clear Also when a transformation was carried out to 
this using the plasmid containing another gene to newly introduce, being integrated 
homonous by the niaD locus became clear, without being influenced of the gene introduced. 
Moreover, recombination by double crossover was produced in the niaD locus very rarely, 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi^eije 



2004/07/28 



11/22 V 

and the pattern with which a niaD gene is integrated also ej^^d. 

[0047] From the result of Southern analysis, it made into arbitration at a time two shares of 
transformants which can measure promoter activity correctly a total of 16 hill selections 
per [ which was used ] plasmid, without the position effect of the transformant suitable for 
measurement of promoter activity, at i.e., the only one copy being integrated homonous and 
included in a chromosome time, and being influenced of the copy number introduced. 
[0048] Next, 16 shares of 5x105 selected conidia were inoculated into 15ml (1% the poly 
peptone, 0.1% K2HP04, 0.05% MgS04.7H20, 0.05% KCL, 0.01% FeS04, and 2% a glucose, pH 
5.5) of TSUAPEKKU DOKKUSU Pori peptone media, and the obtained fungus bodies were 
collected with 3G1 glass filter after shaking culture for 30 degrees C and three days. After 
the filter paper removed the moisture of this fungus body, about 0.2g fungus body was 
mashed in liquid nitrogen using the mortar cooled at -80 degrees C. The supernatant liquid 
which carried out centrifugal separation and removed the fungus body residue was used 
[ after extracting an enzyme ] as the enzyme solution for 15 minutes 15000 rpm by agitating 
violently for about 1 minute after suspending this fungus body debris in a 0.8ml extract 
solution (50mM phosphate buffer solution, pH 7.0, lOmM EDTA, 0.1% Triton X-100. 0.1% 
sarkosyl, lOmM beta-mercaptoethanol). The beta-glucuronidase (GUS) activity in the 
obtained enzyme liquid It applies to a well-known approach [Proc.Natl.AcadSci.USA, 83, and 
8447-8451 (1986)] correspondingly, a 1ml reaction solution (50mM phosphate buffer 
solution, pH 7.0, 0.1% Triton X-100, and lOmM beta-mercaptoethanol — ) Enzyme liquid 
5microl to 50microl is made to react at 37 degrees C in ImM p-nitrophenyl glucuronide, and 
It is 415nm. It carried out by measuring an absorbance. In addition, the relative activity 
which makes 100% GUS activity produced by the original alpha-glucosidase promoter (P- 
agdAI) who has not dene delay SHON showed the activity at this time. The result Is shown 
in drawing 4 . 

[0049] When deletion of the agdA promoter was carried out from 5' upstream region, the big 
activity fall at two places of the field (XhoI-EcoRV) between the field between P-agdA1 and 
P-agdA2 (PstI-EceT14lX P-agdA3, and P-agdA4 was seen. The Inside of It, and all over the 
PstI-EcoT14 I region, the well-known conserved sequence RegienI [Curr.Genet., 22, and 
85-91 (1992)] existed. Moreover, all ever the Xhel-EcoRV field, the base sequence B (5- 
CGGGCATTTA-30 found out as a result of homology retrieval was included. Furthermore, 
since the activity of the delay SHON promoter (P-agdA6) who did deletion of the above- 
mentioned array B was also decreasing sharply, it was checked that the base sequence B 
which exists In an agdA promoter is a new enhancer. Moreover, the relative activity of P- 
agdA7 was shewn only 1 9% among promoter P-agdA7 which carried out deletion only of the 
base sequence before and behind enhancer sequence B, respectively, and P-agdA8, but it 
was checked that the array C (5 -CCAATCAGCGT-30 which carried out deletion here is an 
enhancer sequence. 

[0050] example 7 the decision of the versatility of a new enhancer sequence — the base 
sequence B (5 -CGGGCATTTA-3') by which it was checked that it is a new enhancer 
sequence, and a highly preservable array In order to check existing also in an alpha-amylase 
promoter and a glucoamylase promoter as a result of the homology retrieval performed in 
the example 2 and to check whether these arrays also have an enhancer function The 
promoter who inserted in the agdA promoter the array which permuted a different base part 
from Array B by the base of arbitration was created, and the promoter activity was 
measured. 

[0051] First, after carrying out restriction enzyme processing of an agdA promoter's EcoRV 
and Clal site using the plasmid pAGPI including the agdA promoter (0.7 kb Pstl-Sall 
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fragment) who acquired in tl^^xample 3, it flush-end-ized usin^^b DNA branching kit 
(TAKARA SHUZO CO., LTD. make), and the plasmid pAGP131 including the agdA delay 
SHON promoter 131 (P-agdA131) who removed the EcoRV-Clal fragment which does not 
include an enhancer sequence was acquired by carrying out self ligation ( drawing 5 ). Next, 
in order to insert in the change of an EcoRV-Clal fragment which removed DNA sequence E 
(a concrete array is shown in drawing 4 ) including the enhancer sequences B and C shown 
in drawing 5 , this array E was acquired by the PGR method. Specifically, it is 5SPE as an 
upper primer : As a down-stream primer which added the 5'- 
TCAAGGGTCGTGTCGGGCATT-3' Clal site, it is 3ASPE. : 5 - 

CCATCGATGATATCCCTACGCTGATTGG-3' was compounded using DNA synthesis 
machine model 391 PGR-MATE (applied biotechnology systems company make). It amplified 
by thermal SAIKURA (PerkinElmer Japan Co.. Ltd. make), using plasmid pTGF-1 as above- 
mentioned two primers and templates. In order to insert this amplified array E in an agdA 
promoter, the agdA promoter was digested by EcoRV and Clal like the time of P-agdA131, 
and the EcoRV-Clal fragment was removed using agarose electrophoresis. Plasmid 
pAGP132~GC containing promoter 131GC (P-agdA132GC) which inserted Array E was 
obtained by carrying out ligation of the array E to this. 

[0052] Next, in order that 4 base eye and 5 base eye might insert in an agdA promoter array 
E (AA) including the array permuted by -AA- (5 -CGGAAATTTA-3'). i.e., the array common 
to an alpha-amylase (amyB) promoter and a glucoamylase (glaA) promoter, like P- 
agdA131GC from the five prime end of enhancer sequence B, PGR magnification of array E 
(AA) was performed. As an upper primer, it is 5 SPE-AA. : 5 - 

TCAAGCGTCGTGTCGGAAATT-3' was compounded and the down-stream primer was 
amplified by thermal SAIKURA like former using primer 3ASPE used by array E 
magnification. This amplified array E (AA) was inserted in the agdA promoter by the same 
approach as the time of P-agdA132GC, and plasmid pAGP132-AA containing promoter 
132AA (P-agdA132AA) was acquired. Besides it, moreover, 4 base eye and 5 base eye from 
the five prime end of enhancer sequence B - Be by the same approach as **** about array 
E (TO including the array permuted by TC- or -CG- or array E (CG), After amplifying using 
PGR. It inserted in the agdA promoter and promoter 132TC (P-agdA132TC), plasmid 
pAGP132-TC containing promoter 132CG (P-agdA132CG). or pAGP132-CG was acquired. 
[0053] Agarose electrophoresis isolated and refined the Pstl-Sall fragment which contains 
various alteration agdA promoters for five kinds of plasmids obtained above after processing 
by PstI and Sail. It inserted in PstI of the plasmid pNAGT4 ( drawing 2 ) for promoter 
activity measurement which built this fragment in the example 4. and a Sail site, and 
pNAGG 1-131. -132GC, -132AA. -132TC. and -132CG were obtained A total of every six 
shares each of 30 shares of transformants of Aspergillus oryzae was acquired about each 
plasmid by the approach which used these plasmids and was shown in the example 5 below, 
the Southern analysis of these transformants — the approach of an example 6 — carrying 
out — a nitrate reductase gene (niaD) seat — homonous — 1 — it was copied and 
integrated and chose two shares of transformants which are not influenced of the position 
effect included in a chromosome, and the copy number introduced as arbitration at a time. 
According to the approach of an example 6, after cultivating by the TSUAPEKKU DOKKUSU 
Pori peptone medium, an alteration promoter s activity was measured by performing fungus 
body crushing according the selected transformant to liquid nitrogen, extract of the enzyme 
from a crushing fungus body, and beta-glucuronidase (GUS) activity measurement of 
extract enzyme liquid. 

[0054] Consequently, the GUS activity of alteration promoter 132GC (P-agdA132GC) which 
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introduced DMA sequence E 



luding enhancer sequences B a 




into the agdA promoter 



showed the 2.7 times as many rise as this compared with P--agdAT31 of control, and it was 
checked that the array E including enhancer sequences B and C has the capacity which 
reinforces promoter activity. Moreover, also when which array of array E (TC) which 
permuted 4 and 5 base eye by array E (AA) permuted by array-AA- which exists in an 
amyB promoter and a glaA promoter, or the base of ether arbitration, and array E (CG) was 
introduced from the five prime end of enhancer sequence B, it was shewn that promoter 
activity increases more than twice. From the above result, even if it permuted by which 
base, without specifying the base sequence of 4 and 5 base eye as -GC- from the five 
prime end of enhancer sequence B. it was checked that an enhancer operation is shewn. 
That is, it was shewn that the array A including fluctuation of a base sequence (5- 
CGGNNATTTA-3') has an enhancer function. 

[0055] Example 8 Promoter activity was improved by introducing two or more enhancer 
sequence A (5'-CGGNNATTTA~30 including fluctuation of amelioration 2 base of the 
promoter by installation of an enhancer sequence, and DNA sequence E containing 
enhancer sequence 0 into an agdA promoter. 

[0056] First, promoter P-agdA132GC built in the example 7 is the promoter into whom one 
array E was introduced, the five prime end of the array E introduced at this time is 
combined by the flush end, and the recognition site after [ EcoRV ] association disappears. 
On the other hand, since the Glal site is added at the time of PGR in addition to the EcoRV 
site included in Array E from the first, as a three-dash terminal is shown in dravying 5 or 6 
after association, two restriction enzyme sites exist. Sequential installation of two or more 
arrays E was carried out at the tandem using this EcoRV and a Clal site. Plasmid pAGP132- 
GG containing P-agdA132GG was specifically digested by EcoRV and Glal, the array E 
which has EcoRV and a Glal site at the three-dash terminal which carried out PGR 
magnification in the example 7 was introduced into this, and pAGP133 was built. This 
pAGP133 was digested by EcoRV and Glal, like the following, the sequential array E is 
introduced into the promoter, a maximum of 1 1 pieces were introduced, and the plasmid 
even containing a total of 12 pieces and promoter P-agdA142 to which Array E exists in a 
tandem was built. Four arrays E six plasmids 134, 136, and pAGP 142 including the promoter 
whose 12 pieces exist out of these plasmids PstI, Agarose electrophoresis isolates and 
refines these amelioration promoters after digestion by Sail. PstI, PstI of the plasmid 
pNAGT4 ( drawin g 2 ) for promoter activity measurement which built the amelioration 
promoter who has a Sail site in both ends in the example 4, and a Sail site — inserting — 
pNAGG 1-134 and - 136 and 142 were acquired. 

[0057] Next, the plasmid which connected the GUS gene as a reporter gene with this was 
built like an agdA promoter's case, using the promoter of the glucoamylase gene (agdA) of 
Aspergillus oryzae as improved contrast of an agdA promoter. The primer shown below 
concrete first from a well-known glaA promoter base sequence [Gurr.Genet., 22, and 85-91 
(1992)] was compounded, and subcloning of the glaA promoter (P-glaA) was carried out. As 
an upper primer which added the PstI site, it is 5SGP. : As a down-stream primer which 
added the 5 -GGGTGGAGAGCGTAGGGTAAAGCAAAGT-3' Sail site 5ASGP(s): 5 ~ 
CGGTGGAGTGCTTGGAGTTCGTTTGGTG-3' ~ the plasmid which contains a glaA 
promoter (P-glaA) using these primers — For example, PGR magnification is performed by 
making pRGA-1[Gene, 108, and 145-150(1991)] into a template. A galA promoters (P-glaA) 
0.7 kb Pstl-Sal! fragment was acquired, it inserted in PstI of the plasmid pNAGT4 for 
promoter activity measurement built in the example 4, and a Sail site, and pNGAGI was 
built, next, the approach shown in the example 5 using these plasmids — a transformant — 
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every six shares each per eacfTplasmid of a total of 24 shares -^Hbquiring — the Southern 
analysis of these transformants ~ the approach of an example 6 — carrying out — a niaD 
locus — homonous — 1 — it chose as arbitration at a time two shares of transformants 
copied and integrated. An amelioration promoter s activity was measured by performing 
fungus body culture and the extract of an enzyme according to the approach of an example 
6 from the selected transformant. and performing beta-glucuronidase (GUS) activity 
measurement of extract enzyme liquid. 

[0058] Consequently, GUS activity increased and enhancement of one 3.5 times the 
promoter activity of this was checked in P-"agdA142 compared with P-agdA131 in which 
one array E exists as were shown in drawing 6 and Array E was introduced into the 
promoter at the tandem. Furthermore, it was checked that the approach of showing the 
promoter activity of 3 times or more even if originally compared with a glaA promoter useful 
as a high manifestation promoter, and introducing an enhancer sequence into a promoter is 
very effective. 

[0059] Example 9 In order to examine the effectiveness over the carbon source of promoter 
P-agdA142 formed into the high manifestation by introducing two or more effectiveness 
enhancer sequence E to an amelioration promotor's carbon source into a tandem, the GUS 
activity of the fungus body grown by the culture medium including various carbon sources 
was measured. 

[0060] The fusion gene which connected the GUS gene with the original agdA promoter 
before the amelioration used in the example 6 (P-agdA1 ) One copy, The amelioration 
promoter who used it in the transformant and example 8 which are integrated (P-agdA142) 
The fusion gene of a GUS gene with a glaA promoter (P-gIa) Or one copy, the transformant 
integrated, two shares of each, and a total of six shares of 1x106 conidia — a TSUAPEKKU 
DOKKUSU Peri peptone medium (1% poly peptone ~) 0.1% K2HP04. 0.05% MgS04.7H20, 
0.05% KOI, 0.01% FeS04, and 2% A glucose, pH 5.5 Or 15ml of culture media permuted by 
various kinds of carbon sources which show the glucose of this culture medium in Table 1 
was inoculated, for 30 degrees 0 and three days, according to the approach of an example 
6, fungus body crushing and an enzyme extract were performed after shaking culture, and 
the GUS activity of extract enzyme liquid was measured. The result is shown in Table 1. 
[0061] 

[Table 1] 

GUSgtt (U/mg-protein) 



P-agdAl P-agdA142 P-glaA 



^^yV=3--X 57.3 614 236 

^;bh-x 130 864 700 

vybhhy;r-X 109 706 596 

YyvyVh-x 146 799 645 

^m^ma lu m 67o 



[0062] The amelioration promotor (P-agdA142) showed five to 6 times, and high activity by 
10 or more times and other carbon sources by the glucose compared with the original 
promotor (P-agdA1). Furthermore, P~agdA142 showed high activity also in which carbon 
source offered as a sample even if compared with the glaA promotor (P-glaA). Moreover, 
although the activity at the time of a carbon source glucose had the description which falls 
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extremely since a glaA promoWr or an original agdA promotor w^^fluenced of a glucose 
repression, in the amelioration promotor, about 80% of relative activity of other carbon 
sources was held also in the glucose. Promotor P-agdA142 improved when this result 
introduced two or more enhancer sequences was not influenced by the carbon source, but 
it meant that it was constantly high-discovered, and that usefulness was very high and a 
promotor s manifestation control function also showed that it was improvable. 
[0063] Example 10 Although the remarkable increment in GUS activity was checked by 
amelioration promotor P-agdA142 built in an amelioration promoters Northern analysis 
example 8, it checked whether it was a sake, the increment in a promotor s transcriptional 
activity, i.e., the increment in mRNA of a GUS gene (uidA), of this increment in activity. 
[0064] the fusion gene of the promotor (P-agdA134) who exists four promoters (P- 
agdA131) in whom only one enhancer sequence E built in the example 8 exists or the 
amelioration promotor (P-agdA142) whose 12 pieces exist, and a GUS gene — 1 — 1x106 
conidia of the transformant copied and integrated were inoculated into 100ml of 
TSUAPEKKU DOKKUSU Pori peptone media, for .30 degrees C and three days, the harvest 
was carried out with the glass filter after shaking culture, and sterilized water washed. After 
the carbon source moved about 2.0g of washing fungus bodies to a glucose or 100ml of 
TSUAPEKKU DOKKUSU Pori peptone media of a maltose, 30 degrees C of fungus bodies 
which carried out shaking culture for 12 hours were further collected with the glass filter, 
and sterilized water washed. The moisture of this washing fungus body is mashed in liquid 
nitrogen using the mortar which cooled about 2.0g fungus body at -80 degrees 0 after 
removal through the filter paper, this fungus body debris — a 6ml guanidine isothiocyanate 
solution (5M guanidine isothiocyanate — ) lOmM EDTA, 50 mM Tris-HCI, and pH 7.5 and 
0.6ml beta-mercaptoethanol were added, and RNA was prepared after adjusting a 
suspension solution according to the well-known approach [DNA, 2, and 329—335 (1983)]. 
After carrying out the transformer blot of the 20microg of this RNA to the nylon membrane 
(Amersham make) N, for example, high bond, after separation by formaldehyde agarose gel 
electrophoresis, RNA was fixed on the membrane by carrying out UV irradiation using Tran 
Swi Rumi Noether. Next, after making 42 degrees C of the GUS genes (uidA) and 
membranes of the 1.9 kb Xbal-Sall fragment prepared from plasmid pBI221-SX ( drawing 2 ) 
hybridize for 17 hours in a hybridization solution (5xSSPE, 5 xDenhardt's solutions, and 50% 
a formamide, 0.5% SDS, and lOOmicrog/ml thermal denaturation salmon sperm DNA), the 
membrane was washed by the suitable washing solution, for example, 6xSSC, or 0.2xSSC, 
and 0.1% SDS. This membrane and the hybridized signal were detected on the X-ray film. 
[0065] consequently, it is shown in drawing 7 — as — a carbon source glucose and a 
maltose — mRNA of a lot of [ the promoters (P-agdA142) to whom 12 enhancer sequences 
exist from one promotor (P-agdA131) in the case of which ] GUS genes (uidA) was 
detected. It meant that a promotor s transcriptional activity increased this by introducing 
two or more enhancer sequences into an agdA promotor, and it was checked that the 
increment in GUS activity is the result of having improved the promotor function of P- 
agdA142. 

[0066] Example 1 1 It had the construction nitrate reductase gene (niaD) of the quantity 
expression vectors pNAG136 and pNAG142 in the selective marker, and built in the high 
expression vector pNAG136 with the versatility whi6h introduced the multi-cloning site 
(MCS) between high manifestation promotor P-agdA136 or P-agdA142, and an agdA 
terminator, or the procedure which shows pNAG142 in drawjng 8 . 

[0067] First, the down-stream primer. 3TASP-2 which added upper primer 5TSP which 
added the Xbal site compounded in the example 4 in order to amplify 578bp(s) of the agdA 
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terminator s shown in array 



ber 3 existence locations 8-58 




mal site : 5'- 



GGGAGGTGTACGCTTGGTAAAGT-3' was compounded using DNA synthesis machine 
model 391 PCR-MATE (applied biotechnology systems company make). PGR magnification 
was performed by having made plasmid pTGF-1 [JP,6-62868,A] into the template using 
these primers, and the 0.6 kb Xbal-Smal fragment of an agdA terminator was acquired. It 
inserted in Xbal of the multi-cloning site (MCS) of the plasmid pNRIO containing the niaD 
gene which built this fragment in the example 4, and a Smal site, and the plasmid pNRTIO 
was built. The Pstl-Sall fragment of six pieces, high manifestation promoter P-"agdA136 
which it has 12 pieces, or P-agdA142 was inserted in PstI of this plasmid, and a Sail site for 
the enhancer sequence built in the example 8, respectively, and pNAG136xs or pNAG142xs 
was acquired. 

[0068] Next, in order to introduce a multi-cloning site between an agdA terminator (T-agdA) 
and a high manifestation agdA promotor (P-agdA136 or P-agdA142), the restriction enzyme 
usable as a multi-cloning site was searched first. That is, as a result of searching the niaD 
gene which is the component of a high expression vector, an agdA terminator (T-agdA), a 
high manifestation promotor (P-agdA136 or P-agdA142), and the restriction enzyme that 
exists in neither of pUC118, it was newly in addition to Xbal and Sail which can be used by 
pNAG136xs or pNAG142xs checked that Ndel, Notl. PmaCI, and Spel can be used. 
Moreover, if Hindlll and SphI which exist in a high manifestation agdA promoter's five prime 
end are removed, since these restriction enzymes can also be used, after digesting 
pNAG136xs or pNAG142xs by Hindlll and SphI and flush-end-izing using a DNA branching 
kit (TAKARA SHUZO CO., LTD. make), Hindlll and a SphI site were removed by carrying out 
self ligation. Next, as a result of above-mentioned retrieval, the sense chain and the 
antisense strand were compounded using the DNA synthesis machine, respectively, 
annealing was carried out by ice-cooling the multi-cloning site ( drawing 8 ) which consists 
of eight kinds of usable restriction enzymes (both ends are Xbal and Sail) after [ after 
mixing these ] -> (for 94-degree-C and 1 minute) (for 55-degree-C and 10 minutes) 
incubation, and the multi-cloning site of 2 chains was acquired. The compound single 
stranded DNA is shown below. 
[0069] Sense chain: 5 - 

CTAGAGCATGGCATATGACTAGTCACGTGGCGGCCGCAAGCTTG-3' antisense strand: 
5 -TCGACAAGCTTGCGGCCGCCACGTGACTAGTCATATGGCATGCT-3' [0070] After 
phosphorizing the five prime end of the multi-cloning site obtained here using T-four 
polynucleotide kinase (TAKARA SHUZO CO., LTD. make), pNAG136 and pNAG142 were 
built by inserting in Xbal of pNAG136xs which removed Hindlll and SphI. and pNAG142xs, 
and a Sail site. 

[0071] Example 12 In order to carry out the breeding of the alpha-glucosidase (AGL) highly 
productive strain by P-agdA136 improved by the high manifestation promotor by introducing 
into an agdA promotor two or more enhancer sequence E built in the acquisition example 8 
of the alpha-glucosidase highly productive strain of Aspergillus oryzae, or P-agdA142, the 
plasmid pNAGL136 for transformations or pNAGL142 was built first. The construction 
procedure is shown in .drayving_^9 . 

[0072] Agarose electrophoresis isolated and refined after digestion the plasmid pAGP136 
containing amelioration promotor P-agdA136 built in the example 8, or P-agdA142, or 
pAGP142 by Cpol and BamHI, Next, plasmid pTGF-1 [JP,6-62868,A] containing an alpha- 
glucosidase gene (agdA) was processed by Cpol and BamHI, and the 3.8 kb CpoI-BamHI 
fragment including the coding region and terminator field of agdA was isolated and refined 
similarly. This fragment was inserted in the above-mentioned Cpol and the plasmid which 
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carried out BamHI processing^nd pAGL136 or pAGL142 was bi^^The transformation 
plasmid pNAGL136 or pNAGL142 was built by isolating and refining the Pstl-Smal fragment 
of an agdA gene with which these plasmids were connected with the amelioration agdA 
promotor of 4.4kb or 4.7kb after digestion by PstI and Smal, and inserting in PstI of the 
plasmid pNR10 containing the nitrate reductase gene (niaD) as a selective marker which 
built this fragment in the example 4, and a Smal site. 

[0073] Next, the transformation of the nitrate reductase deficit stock (nia14) of Aspergillus 
oryzae was performed by the approach shown in the example 5 using these plasmids, and it 
carried out by the approach of describing screening of a highly productive strain below, 
after acquiring about 300 shares of transformants. the TSUAPEKKU DOKKUSU agar 
medium (it KCI(s) 0.2% NaN03 and 0.1% K2HP04 — 0.05%) which contains a 0.05%4- 
nitrophenyl-alpha-D-glucoside (4NPG) for conidium 1 platinum loop of a transformant 0.05% 
MgS04.7H20 and 2% A glucose and 1.5% Agar, Screening was performed for the strength of 
the time amount which begins to change to yellow for 4-nitrophenol which pH 5.5 were 
inoculated, and 4NPG(s) which are substrates were decomposed by the operation of the 
alpha-glucosidase by which the surrounding color of the grown fungus body colony was 
secreted, and was produced, and a color against the index. By this screening, about ten 
shares with strong activity were chosen, next Southern analysis of these transformants was 
performed, and most stocks of a copy number were screened. Moreover, Southern analysis 
was performed to coincidence also about several shares of arbitration with weak activity. In 
addition, preparation of Chromosome DNA was performed according to the approach of an 
example 6. After agarose electrophoresis's having separated after digestion the 
chromosome DNA obtained here by Xhol and Sail and carrying out a blot to a nylon 
membrane (Amersham make) N, for example, high bond. Southern analysis was performed by 
using the agdA gene of a 3.8 kb GpoI-BamHI fragment as a probe. At this time, labeling of a 
probe and detection of a signal were performed using ECL random prime DNA labeling and a 
detection kit (Amersham make). 

[0074] Consequently, as shown in drawing 10 , the band of 7.1 kbs equivalent to agdA which 
Aspergillus oryzae originally has is detected in common, S.Okbs depending on a high 
manifestation promotor s die length used in addition to it or the niaD locus in which the 
band of 8.9kb is detected and a total of two signals exist — homonbus — 1 — the stock 
copied and integrated — Or the transformation plasmid which was used further in addition 
to these two signals () [ pNAGL136] Or two kinds of patterns of stock ** integrated 2 or 
more ******s with which the band of 12.0kbs equivalent to the size of pNAGL142 or 12.3kb 
is also detected, and a total of three signals exist were detected homonous. Moreover, 2 or 
more ******s of each transformant which was strong as for activity are integrated by plate 
screening, and it was presumed that the most powerful stock AGL 136-60 of the signal of 
this inside to 12.0kb was integrated by the most powerful stock AGL 142-72 of the signal of 
4 to 5 copies and 1 2.3kb 4 ******s from 3, respectively. 

[0075] Next, in addition to 136 to 60 shares of above AGL(s). 142 to 72 shares of AGL(s), 
and it, the alpha-glucosidase (AGL) activity of these [ which chose at a time two shares of 
one copy and 2 copy stocks which were obtained from the plasmid used for the 
transformation, respectively ] ten shares of transformants was measured. 
[0076] conidium 2 selected platinum loop often shares and an old stock niaD 14 — a dextrin 
peptone (DP) culture medium (2% dextrin — ) 1% The poly peptone, 0.5% KH2P04, 0.05% 
MgS04.7H20 or a carbon source ~ TSUAPEKKU DOKKUSU poly peptone (CD-P) culture 
medium of 2% maltose A glucose or 2% (1% poly peptone — ) 0.1% K2HP04, 0.05% 
MgS04.7H20. 0.05% KCI, 0.01% FeS04 and 2% A carbon source and 15ml of three kinds of 
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culture media of pH 5.5 wer^^Sculated. and the culture filtrate ^^bh removed the fungus 
body using the glass filter was prepared after shaking culture for 30 degrees C and three 
days. The alpha-glucosidase (AGL) activity in this culture filtrate In a reaction solution 
(20mM the acetic-acid buffer solution, pH 5.0, 0.2% 4-nitrophenyl-alpha-D~glucoside 
(4NPG)), a suitable amount. For example, add 0.1ml culture filtrate and are referred to as 
1ml. and add after the time amount (for 1-60 minutes) reaction of arbitration, and 0.5M 
Na2C03 2.0ml solution at 37 degrees C, and a reaction is suspended. 4-nitrophenol (4NP) 
which separates in a reaction solution was measured by the rise with an absorbance of 
405nm. One unit (U) defined 4NP(s) of Imicromol as the separating activity in 1 minute. 
Moreover, the quantum of the protein concentration in culture filtrate was carried out with 
the protein assay stain solution (Bio-Rad make). A measurement result is shown in Table 2. 
[0077] 
[Table 2] 



ACL mX A G LjStt (U/Bg-protein) C D - P 









CD 


-Pigltfi 
















136-10 


1 


1. 73 


2.69 


3. 06 


88 


136-54 


1 


1. 87 


2.98 


3. 42 


87 


136-32 


2 


4. 13 


4.29 


5. 90 


73 


136-50 


2 


3. 65 


4.91 


5. 85 


84 


136-60 


4-5 


5.21 


5. 07 


6. 04 


84 


142-95 


1 


2. 85 


2. 87 


4. 40 


65 


142-172 


1 


2. 48 


3.21 


5. 00 


64 


142-107 


2 


5.51 


5. 39 


6. 39 


84 


142-158 


2 


5. 47 


5.33 


6. 74 


79 


142-72 


3-4 


6. IS 


6.15 


7. 37 


83 



niaD14 0 0.065 0.038 0.246 15 



[0078] the case where the AGL activity of a transformant is cultivated by which culture 
medium — an old stock — very much — high — 1 [ for example, ] — it increased 40 or 
more times by 142 to 95 shares of AGL(s) only by being copied and integrated at the time 
of DP culture medium. Moreover, also in which [ of 136 shares of AGL(s), and 142 shares of 
AGL(s) ] transformant. activity was so high that there were many copy numbers integrated, 
and the increment in activity was seen [in 136 to 60 shares of AGL(s) which had most 
copy numbers, and 142 to 72 shares of AGL(s) ] 25 or more times by DP culture medium at 
the time of 130 or more times and a maltose in the time of the glucose of 80 or more times 
and a CD-P culture medium as a result of Southern analysis. Moreover, P-agdA142 of an 
amelioration promoter's used activity was higher, and it was [142 shares of AGL(s) ] higher 
in the transformant of the same copy number than P-agdA136 reflecting this, [ of activity ] 
[0079] Since it is integrated homonous when a niaD gene is used for a selective marker, the 
above result means that it is possible to acquire a transformant with the enzyme activity of 
arbitration by the copy number integrated with a promoter's strength which is not 
influenced of the position effect when being included in a chromosome, therefore is used. 
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Furthermore, AGL by which relative activity of the glucose ^^Be carbon source 
maltose of AGL of a transformant shows 70 - 80% on almost all stocks to an old stock 
showing only 1 5%, and this is produced by the amelioration promoter means hardly being 
influenced of a glucose repression. 

[0080] Moreover, it checked that performed SDS-polyacrylamide gel electrophoresis and 
the protein of the same molecular weight as the alpha-giucosidase was increasing clearly 
about the culture filtrate of these transformants. 
[0081] 

[Effect of the Invention] A promoter's transcriptional activity not only increases, but by 
introducing the enhancer DNA sequence of this invention into the promoter who functions 
with mold, the promoter of the strength of arbitration can be built, amelioration of the 
manifestation control function is still also attained, and it can improve the existing promoter 
for a more useful promoter. Moreover, when using the manifestation plasmid including the 
promoter improved by doing in this way, it became possible on industry to manufacture in 
large quantities more efficiently by making into a host mold with which safety has high 
secretion ability for a useful enzyme, protein, a polypeptide, etc. highly. Moreover, the 
analysis of the promoter about the enhancer sequence of this invention contributes to the 
elucidation of the manifestation controlling rhechanism of mold not a little. 
[0082] 

[Layout Table] 

[0083] array number: — die-length [ of one array ]: — mold [ of 3207 arrays ]: — number 
[ of nucleic-acid chains ]: — double strand topology: — class [ of straight chain-like 
array ]: ~ Genomic DNA array: ~ TGCGTTTCTT AAAAGAACAA CTACAACACG 
GTCCGGAATC AAGTTGGCGG ACCACGAC 58ATG GCC GGT CTA AAA AGO TTC CTT 
GCG AGT TCT TGG CTG CTA CCA GTG 106 Met Ala Gly Leu Lys Ser Phe Leu Ala Ser 
Ser Trp Leu Leu Pro VaM 5 10 15GCT TGG GGG GCG AGT CAA TCT ATC GTT CCT 
AGO ACT TGG GCA ACA GCG 1 54 Ala Cys Gly Ala Ser Gin Ser He Val Pre Ser Thr Ser 
Ala Thr Ala 20 25 30GCA TAG TCG GAG TTC ACC ATT CCC GCC TCT GCC GAT GTG 
GGG GCG AAT 202 Ala Tyr Ser Gin Phe Thr He Pro Ala Ser Ala Asp Val Gly Ala Asn 35 40 
45TTG GTC GCCAAC ATT GAT GACCCC CAA GCG GTC AAC GCG CAA TCT GTC 250 
Leu Val Ala Asn IleAsp Asp Pre Gin Ala Val Asn Ala Gin Ser Val 50 55 60TGT GCG GGG 
TAG AAG GCC TCG GATGTG AAA CAT TCG TCG CAG GGT TTC 298 CysPro Gly Tyr 
Lys Ala Ser Asp Val Lys His Ser Ser Gin Gly Phe 65 70 75 80ACC GCT AGO CTG GAG 
TTG GCT GGA GAC CCT TGT AAT GTT TAG GGA ACG 346 Thr AlaSer Leu Glu Leu Ala 
Gly Asp Pro Cys Asn Val Tyr Gly Thr 85 90 95 GAC GTC GAT TCG TTGACC CTG ACC 
GTG GAA TAG CAG GCA AAG GAT GGT 394 Asp Val AspSer Leu Thr Leu Thr Val Glu 
Tyr Gin Ala Lys Asp Arg 100 105 1 10TTG AAC ATC CAG ATT GTT GCG ACG TAT TTT 
GAC GCC TCG AAT GCA TCT 442 Leu Asn lie Gin He Val Pro Thr Tyr Phe Asp Ala Ser 
Asn Ala Ser 115 120 125TGG TAG ATTCTT TCG GAA GAGCTA GTG CCC AGA CCA AAG 
GCT TCC CAA 490 Trp Tyr He Leu Ser Glu Glu Leu Val Pro Arg Pro Lys Ala Ser Gin 130 
135 140AAT GCA TCG GTT CCT CAG AGT GAT TTT GTT GTC TCT TGG TCC AAC GAA 
538 Asn Ala Ser Val Pro GInSer Asp Phe Val Val Ser Trp Ser Asn Glu145 150 155 160CCT 
TCT TTC AACTTT AAG GTG ATC GGA AAA GCT ACT GGT GAC GTG CTA 586 Pro 
SerPhe Asn Phe Lys Val He Arg Lys Ala Thr Gly Asp Val Leu 165 170 175TTC AAC ACA 
AAG GGG TCT ACC TTA GTC TAG GAG AAT CAG TTC ATA GAA 634 Phe Asn Thr Lys 
Gly Ser Thr Leu Val Tyr Glu Asn Gin Phe He Glu 180 185 190TTT GTC ACG TTG TTG 
CCT-GAA-GAA-TAT-AAC CTA TAT GGG TTG GGA GAG 682Phe Val Thr-Leu-Leu-Pro- 
Glu Glu Tyr Asn Leu Tyr-Gly-Leu-Gly-Glu 1 95 200 205CGG ATG AAC CAG CTG GGG 
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CTA CTG GAG AAC GOT TTG ACQ CTA-TAT730 Arg Md^kn Gin Leu Arg Leu Leu 

Glu Asn Ala Asn Leu Thr Leu Tyr 210 215 220 GCC GCA GAT ATG GCA GAT COG ATT 
GAG GA gtacgtatct ggcatttggt gc 781 Ala Ala Asp He Ala Asp Pro He Asp As225 230 
ggcccatt aggttttagg ctaatccatg gacctctag T AAC ATG TAT GGA CAT GA 837 p Asn He Tyr 
GlyHisHis 235 240GCA TTT TAG TTG GAT ACA AGG TAG TAG AAG GTG GGT GGT GAG 
AAT AAG 885 Ala Phe Tyr Leu Asp Thr Arg Tyr Tyr Lys Val Gly Gly Gin Asn Lys 245 250 
255AGC CATAGC ATA GTG AAG AGG AGCGAA GCG GAA CCA TCT CAA GAA TAG 933 
Ser His Thr He Val Lys Ser Ser Glu Ala Glu Pro Ser Gin Glu Tyr 260 265 270GTC TCA TAT 
TCT CAC GGA GTG TTG GTG AGA AAT GCC CAT GGA GAG GAG 981 Val Ser Tyr Ser 
His Gly Val Phe Leu Arg Asn Ala His Gly Gin Glu 275 280 285ATC CTC CTGCGG GAT 
CAA AAGTTG ATC TGG CGC ACT CTG GGA GGA AGG 1029 He Leu Leu Arg AspGIn Lys 
Leu He Trp Arg Thr Leu Gly Gly Ser 290 295 300GTT GAT CTG ACA TTC TAG TCT GGC 
CCA AGG CAA GCC GAG GTC ACC AAG 1077 Val Asp Leu Thr Phe TyrSer Gly Pro Thr 
Gin Ala Glu Val Thr Lys305 310 315 320CAA TAT GAG CTCAGG ACC GTG GGA CTG 
GGT GCC ATG GAG CAA TAT AAC 1 125 Gin TyrGIn Leu Ser Thr Val Gly Leu Pro Ala Met 
Gin Gin Tyr Asn 325 330 335ACG CTC GGA TTT CAC CAG TGG CGC TGG GGC TAT 
AAC AAC TGG TCC GAA 1 173 Thr Leu Gly Phe His Gin Cys Arg Trp Gly Tyr Asn Asn Trp 
Ser Glu 340 345 350TTTGAA GAC GTA CTT GCCAAT TTC GAG AGA TTC GAG ATT 
GGT TTG GAG 1221 Phe Glu Asp ValLeu Ala Asn Phe Glu Arg Phe Glu He Pro Leu Glu 355 
360 365 TAG CTC TG gtaagaaaca tgttcgtcgc tcattcggct tccttctaac gcctatat 1 277Tyr Leu 
Tr 370 gcag G GCG GAT ATC GAT TAG ATG CAT GGA TAT CGC AAT TTT GAC 1321 p 
Ala Asp He Asp Tyr Met His Gly Tyr Arg Asn PheAsp 375380 AAT-GAC-CAA-CAT-CGC 
TTT-TCG-TAT-GAA-GAA GGT GAA AAG TTC CTC AAC 1369Asn Asp Gln-His-Arg- 
Phe-Ser Tyr Glu Glu Gly Glu-Lys-Phe-Leu-Asn385 390 395 400AAG CTT CAC GCC GGT 
GGA GGT CGC TGG GTC CCA ATC GTT GAC GGA GCT 1417 Lys Leu His Ala Gly Gly 
Arg Arg Trp Val Pro He Val Asp Gly Ala 405 410 415 CTT TAT ATT CCCAATCCG GAG 
AAC GCT TCT GAT GC gtaagtggccgtctt 1467 Leu Tyr He Pro Asn Pro Glu Asn Ala Ser Asp 
aluminum 420 425 ccaca tactcttgcc cgtgaacgaa gactcaccgt gattatag T TAG GAA ACT TAT 
1 523 a Tyr Glu Thr Tyr 430GAC AGA GGC GCC AAG GAC GAT GTT TTC ATC AAG AAT 
CGC GAC GGC ACT 1571 Asp Arg Gly Ala Lys Asp Asp Val Phe He LysAsn Pro Asp 
GlySer 435 440 445CTA TAG ATT GGC GCT GTC TGG GCT GGC TAT ACT GTC TAG 
CGC GACTGG 1619 Leu Tyr He Gly Ala Val Trp Pro Gly Tyr Thr Val Tyr Pro Asp Trp 450 
455 460CAT CAT GCT AAG GCC TCC GAT TTC TGG GCT AAT GAG CTGGTC ACC TGG 
1 667 His His Pro Lys Ala SerAsp Phe Trp Ala Asn Glu Leu Val Thr Trp465 470 475 480TGG 
AAC AAG CTG CAT TAT GAT GGG GTC TGG TAG GAC ATG GCT GAA GTT 1715 Trp 
AsnLys Leu His Tyr Asp Gly Val Trp Tyr Asp Met Ala Glu Val 485 490 495 TCT TCC TTC 
TGG GTAGGG AGG TGG GGA ACT GGC AAT CTG TCA ATG AAC 1 763 Ser Ser PheCys 
Val Gly Ser Cys Gly Thr Gly Asn Leu Ser Met Asn 500 505 510CCG GCT CAT CCA GCG 
TTC GCT CTC GCC GGC GAA CCA GGG AAC GTC GTC 181 1 Pro Ala His Pro Pro Phe 
Ala Leu Pro Gly Glu Pro Gly Asn Val Val 515 520 525TAT GAT TATCCA GAG GGC 
TTT AAC ATC ACC AAT GCT AGG GAA GCA GCC 1859 Tyr Asp Tyr Pro GluGly Phe Asn 
He Thr Asn Ala Thr Glu Ala Ala 530 535 540TCA GCA TCC GCT GGG GCG GCA AGC CAA 
TCC GCA GCG GCA TCA TCC ACA 1907 Ser Ala Ser Ala Gly AlaAla Ser Gin Ser Ala Ala 
Ala Ser Ser Thr545 550 555 560ACT ACA TCA GCCCCC TAG CTG CGT ACA ACA GCT 
ACC CGC GGA GTT CGT 1 955 Thr ThrSer Ala Pro Tyr Leu Arg Thr Thr Pro Thr Pro Gly 
Val Arg 565 570 575 AAT GTT GAC CAC CGT CCT TAT GTT ATC AAC CAT GTC CAA 
CGT GGC CAC 2003Asn Val Asp His Pro Pro-Tyr-Val-He-Asn His Val Gin Pro Gly-His 580 
585 590GAC CTG AGC GTT CAC GCC-ATC-TCA-CCA-AAT TCT ACT CAC TGG GAT 
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GGG 2051 Asp Leu Ser-Val-^ff-Ala-Ile Ser Pro Asn Ser Thr-Hi^fcfer-Asp-Qly 595 600 

605GTC GAG GAG TAT GAT GTA CAC AGT CTTTAC GGC CACCAA GGG ATA AAT 
2099 Val Gin Glu Tyr Asp Val HisSer Leu Tyr Gly His Gin Gly He Asn 610 61 5 620GCA ACC 
TAT GAG GGA TTG CTC AAG GTG TGG GAG AAC AAA GGG CCC TTT 2147 Ala Thr Tyr 
His Gly LeuLeu Lys Val Trp Glu Asn Lys Arg Pro Phe625 630 635 640ATC ATC GGA 
GGCTCT AGA TTT TCC GGC TCT GGG AAA TGG GCC GGC CAC 2195 He IleAla Arg Ser 
Thr Phe Ser Gly Ser Gly Lys Trp Ala Gly His 645 650 655TGG GGT GGT GAT AAC TTC 
TCC AAA TGG GGA TCG ATG TTC TTT TGG ATC 2243 Trp Gly Gly Asp Asn Phe Ser Lys 
Trp Gly Ser Met Phe Phe Ser lie 660 665 670TCGCAG GCC CTC GAG TTCTCG CTC TTT 
GGC ATC CCT ATG TTT GGT GTT 2291 Ser Gin Ala LeuGIn Phe Ser Leu Phe Gly He Pro 
Met Phe Gly Val 675 680 685GAC ACC TGT GGT TTC AAT GGA AAC ACQ GAT GAG 
GAG CTA TGG AAC CGA 2339 Asp Thr Cys Gly PheAsn Gly Asn Thr Asp Glu Glu Leu Cys 
Asn Arg 690 695 700TGG ATG CAG CTC TCG GCC TTT TTCCCT TTC TAG GGC AAC 
CAT AAT GTT 2387 Trp Met Gin Leu Ser AlaPhe Phe Pro Phe Tyr Arg Asn His Asn Val705 
710 715 720CTC TCT GCA ATC CCA CAA GAG CCC TAT GGG TGG GGG TCC GTG ATC 
GAT 2435 Leu SerAla He Pro Gin Glu Pro Tyr Arg Trp Ala Ser Val He Asp 725 730 735 GCC 
ACQ AAG GCG GCAATG AAC ATT CGA TAG GCT ATT TTG CCG TAG TTT 2483 Ala Thr 
LysAla Ala Met Asn He Arg Tyr Ala He Leu Pro Tyr Phe 740 745 750TAC ACC CTG TTC 
CAT TTG GCC CAC ACC ACT GGA TCT ACG GTG ATG CGC 2531 Tyr Thr Leu Phe His 
Leu Ala His Thr Thr Gly Ser Thr Val Met Arg 755 760 765GCA GTT GCGTGG GAG TTC 
CCGAAT GAG CCC TCC CTA GCT GCT GTG GGC 2579 Ala Leu Ala Trp GluPhe Pro Asn 
Asp Pro Ser Leu Ala Ala Val Gly 770 775 780ACC CAA-TTT-CTT-GTC-GGT CCC-TCG- 
GTC-ATG-GTG ATT CCT GTT GTT GAG 2627Thr Gin Phe Leu-Val-Gly-Pro-Ser Val Met 
Val He Pro-Val-Leu-Glu785 790 795 800CCA CAG GTA GAT ACT GTG CAG GGT GTG 
TTC CCA GGT GTT GGA CAT GGG 2675 Pro Gin Val Asp Thr Val Gin Gly Val Phe Pro Gly 
Val Gly His Gly 805 810 815 GAA GTC TGG TACGACTGG TAG TCT CAA ACA GCT GTT 
GAT GCA AAG CCC 2723 Glu Val TrpTyr Asp Trp Tyr Ser Gin Thr Ala Val Asp Ala Lys Pro 
820 825 830GGT GTC AAC ACA ACA ATC TCA GCG CCA GTG GGC CAC ATT CCG GTT 
TTC 2771 Gly Val Asn Thr Thr He Ser Ala Pro Leu Gly His He Pro Val Phe 835 840 845GTT 
CGT GGTGGT AGC ATT CTGCCC ATG CAG GAG GTT GCG CTG ACC ACT 2819 Val Arg 
Gly Gly SerHe Leu Pro Met Gin Glu Val Ala Leu Thr Thr 850 855 860CGC GAG GCT CGC 
AAG ACC CCC TGG TCT TTG CTC GCG TCG CTG AGC AGT 2867 Arg Asp Ala Arg Lys 
ThrPro Trp Ser Leu Leu Ala Ser Leu Ser Ser865 870 875 880AAT GGA ACT GGCTCT 
GGC CAG CTC TAG CTC GAT GAT GGA GAA AGT GTC 2915 Asn Gly Thr Ala Ser Gly Gin 
Leu Tyr Leu Asp Asp Gly Glu Ser Val 885 890 895TAC CCC GAG GAT ACG GTT TCT 
GTG GAG TTC CTG GCG TCT CGC TCC ACT 2963 Tyr Pro Glu Asp Thr Leu Ser Val Asp 
Phe Leu Ala Ser Arg Ser Thr 900 905 910CTCCGA GCC TCT GCG CGGGGT ACT TGG 
AAG GAG GCG AAT CCA CTA GCG 301 1 Leu Arg Ala SerAla Arg Gly Thr Trp Lys Glu Ala 
Asn Pro Leu Ala 91 5 920 925AAT GTG ACG GTA GTT GGT GTG ACT GAG AAG CCA 
TCC TCA GTG ACA CTC 3059 Asn Val Thr Val LeuGly Val Thr Glu Lys Pro Ser Ser Val 
Thr Leu 930 935 940AAT GGC GAG ACG CTC TCC TCC GACTCT GTG AAG TAT AAC 
GCC ACC TCA 3107 Asn Gly Glu Thr Leu SerSer Asp Ser Val Lys Tyr Asn Ala Thr Ser945 
950 955 960CAC GTT CTC CAC GTT GGT GGC TTG CAG AAG CAC ACA GCG GAT GGA 
GCA 3155 His ValLeu His Val Gly Gly Leu Gin Lys His Thr Ala Asp Gly Ala 965 970 975 
TGG GCG AAG GAG TGGGTA CTG AAA TGG TGAAGGAAGC GTAACAGGATAGCCT 
3207 Trp Ala Lys Asp Trp Val Leu Lys Trp 980 985 [0084] array number: — die-length [ of 
two arrays ]: — mold [ of 720 arrays ]: — number [ of nucleic-acid chains ]: — double 
strand topology: — class [ of straight chain-like array ]: — Genomic DNA Array : 
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•GCCATCGGAT GCTCCCG'^ff TGGCACCACT AGAGATGGCG^GAAAACCC 

TCACOGGCAC 60 ACCGGAGGGG TTTAGGCACC TTGGAATAT^AGGTGGGGAA 
CGATGTATTT GCCAGTATTG 120 ACTCTGGTGA ATGGATCTOT CGAGAAATAC 
TACCTTTTGA GGGCTCAAGG GTCGTGTGGG 180 GCATTTATCG GGGGATGGAC 
CAATCAGGGT AGGGATATCA GATGATCGCO AGCATTGGTC 240 AGGAAGGTTT 
CCAATTTCCG GACACGGAAG TACTGTAACT GCTCCCAAGA ATCAACACAC 300 
TGTTTTCCGG TCTCGTCCTT TGCTCGGCAG AGATTCATCT CCCATCGTCG 
GCTTAACCGG 360 TACTCTTTCG TCACGTTCCA AAAGGCTTGA TCATGGTGTC 
CCCACTCCGT GCGGGTGAAG 420 CCACCTCATT GCTGCGTAGG ACCTATACCC 
TTCAACTAGC GTGACTTCTT CCCCTCTCAT 480 GGTCGAGAGA TTGCAGGCAA 
TGCCCCTCGG ACGTTTGACG GGGAATGTTT TGCCTTCACG 540 GCAGGTAGCA 
CAAATCGATG GGAACGGGAC GGGCCATCAA TTGTGAGGGA TTTCCCGTGG 600 
ACACCTGGTT CGTCAAGACA TATACATCTA GCTACAATTC CGGTTCGGAG 
ACGGCAGAGG 660 GGTCCGTTTC TTAAAAGAAC AACTACAACA CGGTCCGGAA 
TCAACTTGGC GGACCACGAG 720 [0085] array number: -- die-length [ of three arrays ]: 

— mold [ of 840 arrays ]: — number [ of nucleic-acid chains ]: — double strand topology: - 

- class [ of straight chain-like array ]: — Genomic DNA array: — TGAAGGAAGG 
GTAACAGGAT AGCCTAGACC CAGATACTAT CTGTATACAA CTCCGCAATA 60 
TGAAGTGATG AATGGAAACT AGGAGCGAAT CGGATATGAG TAGGATAACG 
TAATCGGTAA 120 GGGAGTTGCC GGGGGAAGGG AGTTGCGCAC GAGACGGGTT 
TTCAACGGGC CTGAATTTCT 180 TAGATGATTA AAAGATCAGC CATACCAGGA 
AAAATACCTA AATCAAAAAA ATCAOGCGTT 240 GAGCAGGAAG GCAGAATGCT 
ATTAGCTATA TCAGCTATAA AAAAACAAGA AATCAGCAGT 300 TTTAGAAAGG 
GAGCTGAAAT TTTTAATATA GGTATGGCTA CACTACGTTA TCGTCTAAAT 360 
GGAGGTTGGT TTCGAAATGA TACTCGTGGG AATAGTTATA AAATAACTTC 
TAGTGAAGAG 420 AAATGGGTTA AAAAATAGAT TCTATCACTA GATAAACGTG 
GAGCAGCTGG TCGGCCTGTA 480 CAGGTACGAG AAATAGCCAA TATCCTGCTT 
TTAAAGCGTA ATACTACCTC CCCCCCTACT 540 ACTGTAGAGG AGAAATGGGT 
ATACAACTTT ACCAAGCGTA CACCTAAGCT TAAATTCTGC 600 TTTGCACGTC 
GCTACAACTA TCAGCATGCC AAGGTAGAGG ATCCTAAGGT TCTAGGTAGT 660 
TAGTTTAAGC AGGTAAATAA GGTTATTGAG AAGTAGGGTA TAGGTTCAAG 
GGATATATAC 720 AATTTTAATA AAAGGGGGTT TATAATGGGC GTAATAGGTA 
GAGCCAAAGT TGTTACTAGA 780 TCTAATATGG CAGGGAAAGT ATTTTTATTA 
CAGCTAGAGA ACCGGGAATG GGTTACTGCC 840 



[Translation done.] 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawin g 1] The restriction enzyme map of the promoterregion of an alpha-glucosidase 
gene, and an enhancer sequence and the base sequence of the circumference of it are 
shown. 

[Drawing 2] A plasmid pNAGT4 and the construction procedure of pNAGG 1-1 are shown. 
[Dr aw in g 3 ] The homonous integration pattern in the niaD locus of a GUS gene is shown. 
[ Drawing 4] The relative activity of the various deletion promotors of an alpha-glucosidase 
gene is shown. 

[Drawing 5] The promoter activity when permuting two base pairs of the fluctuation part of 
the enhancer base sequence B by the base of arbitration is shown. 

lDL^mnK32 The promoter activity when introducing the enhancer base sequence E into a 
promoter is shown. 

[DtayyjQg Z] It is the drawing substitution photograph of electrophoresis in which the 
northern blot analysis of the promoter who introduced the enhancer base sequence E is 
shown. 

[Drawing 8] The construction procedure of plasmids pNAG136 and pNAG142 is shewn. 
[Draw i n g 9] The construction procedure of plasmids pNAGL136 and pNAGL142 is shown. 
[ Drawing 1 0] The homonous integration pattern in the niaD locus of an alpha-glucosidase 
gene is shown. 



[Translation dene.] 
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pAGPI 



BcqRV 



CTCQA.OAAIU?ACTACCrTTTCAgCM< ™ AAQCQqpCQ«STCQq^ 
Xhol 

axnyB OGGAAAXTTA 
******** ** 

glaA CGGAAATITA 
>-b >1f aieSiJ CGGHKATTTA 



Na : Naef. P : PstI, ET : EcoTl4l. Xh : Xhoi. EV : EcoBV, Ft> : Fbal . CI : Clal , S : Sail 
amyB: ^ ^ - if ilfe^ - -(7)**^ a v-fiJIJ 

1 : P-agdAST^iteLrL^^MIftiaPJ 

2 : p.agdAeT*Jfetrt^3iS»E5lJ (x >1^-E?U B) 

3 : P-agdAy-e^c^bn^Sttl^Efl] (x > M >-»f E JiJ C ) 
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Xh: Xhol. H: Htrdlll. S: Sail. tOa: Mael. Sm: SmaJ. Sa: Sacl. Xb: Xbal. E: EcoH>. P: PfeM, Sp: Sphl. 

Amp T > t' V «; >ffltta<&^ 

MCS ^JLf-CTD-ii^^fi^Y h 
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10.6-1 1.0 kb .a.9-9.3kb 



S: Sail, E: EcaRI, X: Xhd. H: Hindltl 
nl8D : «Ma5efllSitfi&7 (iS«7-«-> 
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p " E T Xh . 

P-agdA m^ 

1 I 

2 I 

3 I 

4 

5 

6 I 1 

7 i 

8 I Ih 



EV 



1/1 ^— 



Fb 



CJ 



GUSgtt 
10O 
25.S 
28.7 
M 

e.1 

7.0 

ie.o 
7s.a 



P : PstI, ET : EeoTIAI, Xh iXhol. EV lEcoflV. Fb : Fbil , a : Ctal . S : Sail 
I : TATAC$Q 
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P:PtU, Er:EcoT141, XhzXhat, Ey:EcoRV, R> : ,0 i Clal.Sl M 
I : TATAE9I 



□ 

a 



z >/t > ir ~ iia^s?q 8 s uc t j^L- D N A uenutt E 
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P ET Xti 



P ET xh Eva s 
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F ET Xh 



P cr CI 

fliaAro*-*- M ' 0- 

P : PttI, ET : EdoT14^ Xh : XbcA, EV : EeoRV, Fb : FM . Q : CM , S : SWI 
I : T AT AEVJ 
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I0.2kb 
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a8kb agdAiCool'Qasnm 75 C^j* > K 
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niaD 
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7.1 kb 

pUCll 



S XH 

loopy ' ^ ' I '' I ||i^'^>'^''"B'*p^c^,fl '''' 



a 



136 B.e kb 

«j y t. Jf 8 <^^XP B CpX P 



I mao agaA puci fa I 
O B 

136 a6kb 12L0kb 

142 8.9 kb 1Z3kb 

S: Sail. X: Xtol. H: HIndni. B: BamHI. Cp: Cpol. P: PstI 
agdA : i,-^JU3 
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A(a)i:i5l^$(De'J5^75>W'tt^fg?l-r-i)t°'j^TS>iirtiV-*-iia^„ 



C»*^ 1 ] iJlTO) (a) (b) O DN A^b^^^P-S eu^T5>if 14^— iia^o 
(Aspergillus ) S^t^M-efe-Sff ^Ii2tH«CDff^MlE^^*o 

mihHtzmm^<p^-^m±a)m^mzm^T2^t:T.u. {3)±s&T.mxi£'j'^T^>mmzmmmwi^tLtz 



http://www6Jpdljpo.gojp/Tokujitu/tjitemcnt.ipdl?N0000=20&N0400=text%2Ritml&N0401=%2... 2004/08/25 




1/5 



[0001] 

■So 

[0002] 

^yt)l'T-^—iPen'\c\\\ium roqueforti)(Dphelomyciniiltttjfife^(J. Biotccol 1996 Oct. 18;51 (1):97^ 
105 ) ^ ^:=:v'J't7i».T'l'X^>V3. — A(Penicillium islandicum) (Dbenomyl Wttia{E-7-(curr. Genet. 1995 
Nov.; 28 (6)580-4 ) . TX^^^U^E^^UX (Aspergillusniger ]>J.T A. —i3—tS§Bd.-t^o ) (Ohygromycin B 

Wttjl^E^(Gene. 1987 ;56(1): 1 17-24) •\^oligomyciniiji<f1±jS{E^ (Curr. Genet.1988 Jul; 14(1):37-42). T 
X^;U^;UX ^K^>X (Aspergillus nidulans HIT A. — K^>X<!:IBStB-r'5)o )(D:j-— U:*-/<vv> A if 14 
ita^(!f#^¥9-98784 ■^^^)^y--|*. TX^;UJE^;UX 37^/ -vX (Aspergillus flavus)(Z>^y5;Ht14ii{£ 
^(Appl. Environ Microbiol 1990 Dec;56(12) :3686-92)^;t)^^{f b^l^o 

[0004]=^^^. mm A. :tu-•fe*l::^^(t-sila^3^a^^^;llcfcL^T(*^«^^i4$4s^i•r'&jla^^M^ 

■7— <i:LTjflJfflLriDy.0lJ<!:LT(iargB(Agric. Biol.Chem: 51(9). 2549-2555. 1987). ^fc(*niaD 

(Gene 111(2X149-55. 1992Feb 15) A^^lf b^L-So 

[0005] 

[ooo6]^fc. mm. S;*, ^"t. ^^t^<')^^<D^mmmmvmm^^^mwti:mm. jj- 

';—tf (Aspergillus oryzae J^TA^U— "tf <tEB§IBt-'&o ) l*iZi®^f^^JI^S*Lr3iL>®Jjl14^*1-C«t3!»Nt> 

[0007]m±(DSS/)^b A. tflzj^L. ■?-<0ttSlz^#^&(S-rc:^/d:<ita^M«5*^m^^tT3;i«tA« 

xt^mmmi±m^m^-^-ti-t}<wm^^xi^fzo 

[ooo8]^cT;\ za>^BM(ommit. T7.^j\^=>fj[.7.m^^m(DiAB^ji^ifi}mmiztsi^xmm'7-±— 
tLxmmx^^ii'j'^Tz:ym^mm=F^mmi-^mx^^o ^tz. ckdh^i*. :i(o^'^tmnm^^Bi 
i-^^m-t^^<p^-\z^'ox'i^Bi^m^m\z^tL'Dmmmzwmtmm-^^fzmnu^w^^ 
t^^mmtL^xi^^o 

[0009] 

[0010]-r''cft:)*»s :*^JIi^D|g1(7)^BJ|Cfc^L^rl*, i^iT(7)(a)*fcl*(b)(DDNA7f)^t)^^'g)e'J^Z5>Wt±T 

(a) iB?iJ*(DiS?iJ#^l-eS^tL-l)J^«i5?iJA^b^»:^DNAo 

(b) iS»iB5lJ (a)ICfcL^■C1 tL<l±M(7)^»7!)^'M^. ife^*fc(i#AP$tLfci^a@5?'J?b^b^fy . A^-^DN 
A(a)<h|Hl4»(Dt°U^T5>itt4^^3^-r'?>e'J5^T5>Wti-7-:^-itfe^o 

[001 1 ]^yc. :*;iI(7)lB2(D^B^T?(i. ±ie(Dmi (D^B^(Dt°'J^T5>im^-;b— fif^^TFff^Kli^^ 

(Aspergillus ) M^tfc»T?fc-?)ff^K$E^1*,tLf-±i^(ctMiz!!(Dlili$fi?;^-r-&Ci:;!)<r#'§)<. 

[001 2]*/r. :$;|fIcDm3(7)^B^|z^^t^T(i. TtS<DX|i^S^-r'SC<t^!f#^S[i:-r'g>eU5^T5:>W14ff^ 

(1 )i«*iii iB«(Dt°'j^75>wt4v-:b-ita^$#*-r-i)^':7^-^iss{-r-&xii, (2)±gexfST? 
^#bti/c^t$!{^^^-^?ii:<D^fef*(zM^jit;x?i. {3)±%^jLmx^')^T^:ymmzmmm^^fz 
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[0016] 

[^ 0^ (D mi ] C (7) ^ (7) e U 5^T5> W14^-:t>-a{5^ I* . mJ3z!l (D 
(cj:tjz;h.^itttiMflSl3^^.-€-cDiii»t±«BflacfcyA.:l-'j-4fl::**LTeu9^TS>iiW^ 
[00i7]t°'J^75>lc?*LTt5iSfc^j:S^14^^-rTX^;u^;uxSj^^4^a<i:LT(*. ailc^-rJ;5l3. a. 

tf. A.— a—. y^^jU^Jl^Ts * '7^ (Aspergillus lutiensis mutkawachi likT A. ^•7^<!:illSi5"f 
)s TX^;U^;UXT9^'J (Aspergillus awamori &lT A. T'^^'J^BStB-T'So ) , TX^^U^^f V— 
■V (Aspergillus sojae &iT A. V— ^ifflStB-r-So ) , 7'X'^;U4^;UX '>P 6 -t^S (Aspergillus usami mut. 
Shiro-usami &lT A. iyW^VZtVl&n-r^o ) XI* A. -K^>XA<^lf bH'So 
[0018] 
[^1] 





UIC ( ^ 


K/ml } 


A. 'J — 


0. 


05 


A. n*- — 


1 . 


0 


A. -7 9^ 


1. 


0 


A. 7 Q ^ < J 


1. 


0 


A. 


1. 


0 


A, V □ -t; if 5 


1 . 


0 


A. ^ K ^ > 


0. 


01 



[001 9]**t:fi<]IZ(i, eU^^TSXcSSIt-Cfe-S A. Pj-'J— if^. -hPVyT— vXnitrosoguanidinelilT 
tt-SDNAA^fe-So 

[0021 ]^LT. Z(7)fgBJCDptrA^=l-K-r'5>DNAIi. iSS?ij:^'^'$f-lCjm<5^iA^-^^tM^^'$'— ^^t/iJtL, 
«tLrii. pDG3. pkBY2. pSa123, pJAex3tl<^mX^^o 

[oo22]^fc,ptrA^I3-K■r'SDNA^M^3^^/^1tg^^^^-l*.:^MM^»:^(3St^LTS^l::^*^#$1^•^ 

[0023]C(D^B^(DptrAli. ^*^(D7'X^;U^JUX«.^t^®. if#IC. ||ffl^MlCtt°'J^75>iflit14 

^^^-^-r'5)C<bA<-c#'Sv-*-a<E^T?fcy. mm. mm. m^^. ^m^m(DJLmm±mm\zji:mizmm 
^^xi^^A.:i-^j—ti(Dmmz^t>sbxmmx^^o 

ioo24mizzomm<DptrA\t.A.7t-^j—ii]>m(Dmmiz=bmmt<-^n^xh^j.^(DT7.^)i^^ 
^m(Dmm. mB^n^d^mmiz^si^xijmmvh^o ^tz. c(D^B^(7)ptrAi*A.;f' tr'(::t°'j^T5> 
m\±'^n^i-^ztti<x^.ptrA^^-i^-t^DNA^m-r^^<p^-it.A.:t*}—\i^(Dmmmm^^^<7'9 
-tLx^mxmm^ti^^x&%>o 

[0025] 

[ llJteiJy ] C^»j 1 ] l-UT XfiXf. A.^ U — 4f ffi ^ (7) e U aita^ ( ptrA) (7) 

[0026] 1 -a) A^JIl— -tf"(7)e'i?.75>Mtt^M&(7)^iit°'J^75>|C0. 1 ppm -eS^tt^^-TATt-'J 
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-(3G3 ^'<Zf)X'mmL. :?);-S^8000rpm -C?5^^rHlii'i>L. ^±^^^i^Lfzo 

i0027}:i(D''A±^^2. 4 X lO'spores /mlir^jT-S Jc^l^NTG ;t;^(4000 ppm NTG)IC^jSL. 30°CT?10 

C0028]^^^P^^«a^^,,^-#f-]g(0. 1 o/o tween 80 , O. 01 Mj^i§iiiffi;-^(pH7. 0))T'3l5]:J3^^^$ 
^;^L, 1.0X lO^spores/plate tU^,k'?lZ7.<7*J—-><fmzfly—hi^yT^y^\^-^'^Xt^i^,l<yo'y')\^Z3— 

[0029]c:(D»f1i^l*1000ppm (De'J5^T5>lC^LT^jim^*LfcA<. :t' >l=fV-<i». V'^P^^vS 

[0030] 1 -b) eu^75>Bt^^(P>!rVA^^7y^U— (7)<^Jj£ eu^75>iitt<t:4^(pt<JT^-i^^ 
1*PTR-26A^t>^VADNA^mT(D;^;^lzJ:^JttttJLr^MLy•ro -T^Ct?*.. YPD;']^<*t§tlij(0. 5%yeast 
ext.,1.0P/o bact pepton.2% dextnn)V30°CX'lS^t^^LfzM^'^ii^Xy'f)V^—(3G^ ^^Zf)\Z^f'JM^ 

E;"g;^(10mM Tris-HCI(pH8. O) . ImM EDTA)|C^;S^, ^«(7)JgMjt;lS(2% SDS. O. 1M NaCI. 10 
mM EDTA. 50 mM Tris-HCI(pH7. 5))^ADX.fco Mi^X'l B#FBlStS^. 3000 rpm-^l O^j-rBlil'OL. ±;t 
^iHliJXLfro^xy— ;b/-j7PP3':^-;UA/-fVT5;UT;Uzi— ;K25/24/1)$m:;in^. tp^<^)^:i—Zf^ 
±TlzmnLfz'ik. 3000 rpm. S^^FBliS/OLT-hS^lllilRL/co -20°CX^/— ;u^2. Si^mlJUXX. -8 
O'CICIO^FalSJlMLfc^. 3500 rpm, 1 55j'WiilL^L, ):fi:WLLfzDNA^m.mtEittzo RNase W ml 

RNaseGS C^jSit^l^), TE;t;-ig)^*n^. 37°C, 1 Btrsli^jULfcc ^MtD^'x/— ^UZ-^PPTtxyUAZ-rV 
TS;b7;U3— ;U^AP^. f^o<y tiifL, 1 SOOOrpm -es^rBlil'C^L. ±P^lHli|XLf=o 1/10i(7>3Mp 
h'JO A(pH5. 2)t2. 5f&«a)-80°CX^y— ;U^Jn^. -80°ClC10^rBl«CM^. ISOOOrpm, 1 

5^m(DmibizMDNA^mi\s.Ltzo 

[0031 jm^Lfr^VADNAI 0;^g ^$IJ(®S^mSau3A I (DO. 1 56Ur'37°C, 1 f^mU^^^f^mm^. 37x 

y— ;u/-j7PP7t?;uA/-f'v75;u7';b=i— ;nzj:yi^gSL. x^y— ;u-tliLfco gp^'-t^i'^DNA^o. 8% 

T:^*P— X«m;7lc|*IC7!)x(t, 4-1 Okbfim(7)DNA^aai> m^Lfro #t>tl/cDNA<tBamHIt?^^:J3^fi?L 
fcpDHGaS^-^/^-Cgene. |b98#. I|61 M~67M(1991)]^DNA^-r^*— V3>^-yh(^;littt^)|Cj; 

[0032]Z(7)>trVA^-<7^^'j— ^M^F-B-fr;^fliffi$i 00 ppmT>ev'j>^#t;LB±$it!j (I 

h>. O. 5%/'C'?h'l'— ;?.hX^;?.,0. 5%ig^k:J-h'J't7A. PH7. 2)50mlct'T'37°C. -Rftig^^, :*;J1M 
A^b^^X5K^lslJ|XLimSI{Lfco 

[0033] 1 -c) eU5^75>iili^tiafe^(ptrA)(7)^ii;RtK-:7P— ->^' JlgE(X)j^o{ZLr8i^[.freU^l^ 

[0b34]-r^i:t5*,. A. -K7>X^^T5>^#^^^l^CDt$i^bl|T?30°C. 2 B rB^|i<!:dt§#ft, Mt^^**^ 
x:7^';u^-(3GI^-<7^)-e;ilig-r^c:,i:lcJ;LJ|plJlXL. M»7K-e,^;f Lfr., +'!^\zm.7\^'^. »<*^1 Oml(D3:^ 
Ph7'"^XHjbj§;"^C20mg/ml-\'^^— tf 0. 8M NaCI .^OmMmM■rh')'^•Um.m}^. 

pH6. 0D(zE;SL/co 30°c-e«*o<yfii:5L^»:A<t>$^3B#FBlJ5P5^1^fco*^X^>r;u^— 3G3-e;JtilLfc;ii 
;"^*(7)^Ph:^^XK^2000 rpm. 5^^FBl(Dil'L>ICj:l'j|n]l|XL. 0. 8M HaC\X2m^}^l.tz.-:fUhZ^^7.\-^ 
Z^\0^ y'm\tU^^^{ZSo\ 1 (0. 8M NaCU 1 OmM CaCl2 . 1 OmM Tris -HOI . pH8. 0)IZ^^SLfc^x 
O. 2^MC7)So1 2 (40% (w /v )PEG4000 . 50mM CaClg, 50mM Tris-HCI .pH8. O) $AD^ck<;g^L 

fcoO. 2ml(D:^Ph^^Xl-^;^;'^^5i^;±L. 1 0/^g (7)<rVA^^^5'J— S*v(7):^^X5K^*a^. S<;g^L 
fco 7K;ar305i-rBmM^. 1ml(DSo12^AP;^«fc<;g^Lfco S^F^^ML, 8. 5ml(DSoll^An^. <fe 

<;E^^. 2000rpm -CS^^fB^CDiiiOClcfey^^P l-:^^Xh^[HlJ|RLfco 0. 2ml(DSoll$ JD;^ . 2 ppm(75t°'J^ 
T5>^^tr^/jNt^ife('>'7'^'>'j7K^>'^XiSti!j. 1 %'i7*;U=l— X. O. 8 M NaCI . 20ppb e:^5^>, 2%T:^* 
— )(7)**(c(D-i±/if^. 45°Clc<S;aLyr$)f*^lgife('yT^'7>7K'y'?Xtgit!j. 1%'5f;uzi— X, O. 8M 
NaCU 20 ppbe^5^>. 2ppm t°'J^T5>. O. So/oT:^'— )5 ml^SMLfco SO'C. 5~7 H rB^tg^Ltco 
[0035]C:(D7^U-K±T:-ii5iLfcnP-— e'J^75>i^14il<5^^#tr3^^X5K^^#orl^'i)<i:%^ 
•bH. *^6{@(DqP--A^~e'J5^75:^^Wl$ife_h(C±i:fro C(D=]P--^2 pprnfJ^^TS^^^t^CD + bi 
t^tl!i(':^T'<->':7K>>^Xigt1ii, 1o/o>7";Ur]— X, 20ppb \i^^l^)-^mm\^. 30°C. 2BFb1±^«L. m5iLf-ffi 

w^^).mmm^ -b)\z^-<tzDHAW\hmmmz'^':iX. ±DHA^mi^m^\^tzo cKDONA-exiiaDHs 
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[0036]E(DZf=yX^f\t2 kb (DDNA^^^-efc^'J, p142-13<»:^«Lyt„ Z(Dt°U^T5>Wt43i{£^ptrA 

-^'^T'L. pptrAEH t^^Lfzo t(Di^&mmtwimm^'^ ^ZTjk-rm^j-^i^^o 

C0037]ZC-e. ptrAi:. ^(DBB5iJ^SlCPTR-26(7)^^-e&'5t°';5^7S>^^tt^HL-1034 i3^i^<Pn—— 

[oo38]ciijig^j2] T7.^)i^=^j\^:^m^^m'&m±izmi^fzumm2-a) mmm-^'yT.^if^mi^tzT 
x^)i.^)i.xm^^m(Dmmmi^ mmm i - c) vmwLtz^'yT.z Kpi 42 - 1 3^fzitpDHG25^<7^—^m 

#t;S/hJ$ife('>'T^'y'?K'V'^Xi$it!l. 1 %'5'*;uzi— X. O. 8M NaCU 2%T**— )<Z)it>*lC(D-B-fc^. 4 

NaCI . O. 5%T**-)5 ml^S^Lfco 30°C. 5~7BFBltS#^. t°'J^7'5>iiW14<*^t#/c„ 
[0039]a2A<^-r<i:3(CA. if . A. -K^>X^(Zp142-13lCci:-5J^m$nSl<*li-r'<r(De'J^T5 
>;1Jtl::^^L^T^W^ftg■efc^o CH|-S*LTpDHG25K^^— |Z<fc^J^WlE^<*fi. O. Ippm (7)t°'j5^T5 
>^cS^Lrt,^gtt^^LrL^fc„ tA^or. ptrA(i^Blc?*-r'&^3ai^Cjl^V-*-i:L-CfiJffl-C'^'5)Zi:7!)< 

[0040] 







PJmiBS& (ppm) 






0 


0. 1 


1.0 


10 






++ 




++ 


++ 








+4- 


++ 


++ 




A. 71-U-tf— 


++ 










A. =1\^=7>7< 


++ 









-[0O41 l2-b) ^fe^;|;Mjg.i!j7f^X5K^ffll^frTX^jUdf^>IUXM^t^MCDff^M$£^ IIM^J^ -c)Vm^ 
Ly-3^^;^5KpptrAEH ^y•cl*pBIISK+^ffl^,^rA. :*-'J— if.A. — K^>X^yc(±A. — ^SIWJl -c) 

T'in^fc:^jiizj:oTJ^afEj^Lfcofl^afE^MLfc::^ph::f^xh^llM2-a)-ei^^ 

U5^7'5>^*nK'H$it!j-C, 30°C. 5-7 Bfeim^L. if')^T5.>mitW^mzo 
[0042] 



[«3] 







PTM 


(ppm) 






0 


0. 1 


1. 0 


10 




A. ^';-lr- 


++ 


++ 




■M- 


A. -K^>X 


++ 


++ 


-H- 


++ 


A. 


++ 


++ 


++ 






A. :t-";-tf- 


++ 








A. z:K5>;^ 










A. 











C0043]*3*^'7F-rcfc9l3pptrAEH |ZJ;^A. ^'J— tz\ A. :^K^>X^fc(*A. — :tr— a)ff$S$E^i*^(*-r^ 
T(X)t°'J^T5>;1SlCfcL^T±W^Hg-efccf-o CtL(3S^LrpBIISK + |C^^ff^M$E^i*(*0. Ippm Ot" 
'J^^TSXC^^LT^^^^fi^^Uco 'lit^X. ptrAltT 7.^)1^^ Jl^7.m^^miZleif ^^WJiM^^—tl- 

tLxmmx'^^zttmm^^tzo 

[0044] 

[f§B^<D3a)^]*III(7)^0^li.iB5iJ#-^1T?a^n-5^SiB?iJ(DDNA;bNt,/cf'St°U^T5>im 
[0045]^fc. ca)^B^(Dt°'J^T5>irt±V-:^-itfE^(i. l^ffl^M^ti: (D?i±^*(z^Lr^^^Mifl 
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5/5 ^—iy 

T^:ym^±^m^'7-:h-tLtzm^i^m^^^m-<<p^-^mx^^t^^^ ^cDMmyj}^. feet 

[0048] 

SEQUENCE LISTING<110> Hakutsuru Shuzou Kabushiki kaisha <120> Pyrithiamine resistance marker 
gene and transformed cell<130> KPO5407-14<160> 1 <210> 1 <211> 2028<212> DNA <213> Aspergillus 
oryzae<400> 1 ggggatctga cagacgggca attgattacg ggatcccatt ggtaacgaaa tgtaaaagct 60aggagatcgt 
ccgccgatgt caggatgatt tcacttgttt cttgtccggc tcaccggtca 120 aagctaaaga ggagcaaaag gaacggatag aatcgggtgc 
cgctgatcta tacggtatag 180 tgcccttatc acgttgactc aacccatgct atttaactca acccctcctt ctgaacccca 240 
ccatcttctt ccttttcctc tcatcccaca caattctcta tctcagattt gaattccaaa 300 agtcctcgga cgaaactgaa caagtcttcc 
tcccttcgat aaacctttgg tgattggaat 360 aactgaccat cttctatagt tcccaaacca accgacaatg taaatacact cctcgattag 
420 ccctctagag ggcatacgat ggaagtcatg gaatactttt ggctggactc tcacaatgat 480 caaggtatct taggtaacgt 
ctttggcgtg ggccggtgtt cgttcccagt catcgatgca 540 ttcacatgcc ctccctaagc tgggccctag actctaggat cctagtctag 
aaggacatgg 600 catcgatgga ctgggttcgt tctgagatta tacggctaaa acttgatctg gataatacca 660 gcgaaaaggg 
tcatgccttc tctcgttctt cctgttgatg gaatggctaa cagatgatag 720 tcattgcaac ttgaaacatg tctcctccag ctgccatcta 
cgaacccact gtggccgcta 780 ccggcctcaa gggtaaggtc gtggtttctg agaccgtccc cgttgaggga gcttctcaga 840 
ccaagctgtt ggaccatttc ggtggcaagt gggacgagtt caagttcgcc cctatccgcg 900 aaagccaggt ctctcgtgcc 
atgaccagac gttactttga ggacctggac aagtacgctg 960 aaagtgacgt tgtcattgtt ggtgctggtt cctgcggtct gagcactgcg 
tacgtcttgg 1 020ccaaggctcg tccggacctg aagattgcta tcgtcgaggc cagcgtctct cctggtcagt lOSOagtccatgat 
ggattgcctt gcactcagct ttccggaact aacgtgcaat aggtggcggt 1 1 40gcctggttgg gtggccaact cttttctgct atggtcatgc 
gccgtcccgc ggaagtcttc 1 200ctgaacgagc tgggtgttcc ttacgaagag gacgcaaacc ccaactacgt tgtcgtcaag 
1 260cacgcctccc tgtttacctc gacactcatg tcgaaggttc tctccttccc caatgtcaag 1 320ctcttcaatg ctaccgctgt 
tgaggacttg atcacccgtc cgaccgagaa cggcaacccc 1 380cagattgctg gtgttgtcgt caactggacg ctggtcaccc 
ttcaccacga tgatcactcc 1 440tgcatggacc ccaacactat caacgctcct gtcatcatca gtaccactgg tcacgatggg 
I500ccattcggcg ccttctgtgc gaagcgcttg gtgtccatgg gcagcgtcga caagctaggt 1 560ggcatgcgtg gtctcgacat 
gaactcggcc gaggatgcca tcgtcaagaa cacccgcgag 1 620gttactaagg gcttgataat cggcggtatg gagctgtctg 
aaattgatgg ctttaaccgc 1680atgggcccta ccttcggtgc catggttctc agtggtgtca aggctgccga ggaggcattg 
1 740aaggtgttcg acgagcgtca gcgcgagtgt gctgagtaaa tgactcacta cccgaatggg 1 SOOttcagtgcat gaaccggatt 
tgtcttacgg tctttgacga taggggaatg atgattatgt 1860gatagttctg agatttgaat gaactcgtta gctcgtaatc cacatgcata 
tgtaaatggc 1 920tgtgtcccgt atgtaacggt ggggcattct agaataatta tgtgtaacaa gaaagacagt 1 980ataatacaaa 
caaagatgca agagcggctc atcg^caccc catgatag 2028 
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